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(54) DATA PROCESSOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data processor capable of reproducing data 
without interrupting them. 

SOLUTION: The data processor for synchronously reproduces images and sounds 
from an optical disk recording video data and sound data in respectively different 
areas. Each area is constituted of one or more unit areas. The data processor 
comprises a reproduction control part for reading out respective data and instructing 
the reproduction of images and sounds on the basis of the read data, a head for 
reading out data in each unit area on the basis of an instruction and a sound buffer 



and an image buffer for respectively storing sound data and video data. After 
instructing the reading of voice data from a prescribed unit area, the reproduction 
control part instructs the reading of reproducible video data from n unit areas over a 
first period corresponding to (n+2) times (n: an integer >2) the maximum time required 
for the movement of the head and a second period required for the reading of voice 
data in a succeeding unit area. 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is data processing equipment which can play said image and said sound 
synchronously from an optical disc recorded on a field to which picture image data 
showing an image differs from voice data showing a sound, and said field comprises 
one or more unit fields, 

Read-out of said picture image data and said voice data and a reproduction control 

part which directs reproduction of said image and said sound based on read data, 

A head which reads data for said every unit field based on directions, 

A voice buffer memory which accumulates said read voice data, 

A video buffer memory which accumulates said read picture image data 

It points to a preparation and said reproduction control part so that said voice data 

may be read from a predetermined unit field to said voice buffer memory, then, 

maximum time which movement takes to said head — double (n+2) (n:2 or more 

integers) — the 1st hour to correspond, And data processing equipment it is directed 

that reads said refreshable picture image data from said n unit fields to said video 

buffer memory over the 2nd hour that read-out of voice data in the next unit field 

takes. 

[Claim 2] 



The data processing equipment according to claim 1 whose data volume of said 
picture image data required in order to carry out a repeat display over said 1st hour 
and said 2nd hour is a value of a product of the sum of the 1 st hour and the 2nd hour, 
and a reading speed of said picture image data. 
[Claim 3] 

The data processing equipment according to claim 1 with which data length of said 
unit field synchronizes and plays said image and said sound from said optical disc 
equal to a value which did division of the product of the 3rd hour to be the total time 
which read-out of said picture image data takes, and a reading speed of said picture 
image data by n. 
[Claim 4] 

The data processing equipment according to claim 1 which is the time which 
movement between the most inner circumference of said optical disc and an 
outermost periphery takes maximum time which movement takes to said head. 
[Claim 5] 

Either said picture image data or said voice data The data processing equipment 
according to claim 1 which is the time of an abbreviated half of time which movement 
between the most inner circumference of said optical disc and an outermost periphery 
takes to maximum time which it is radially related among record sections of said 
optical disc, and is recorded on a field of the central part, and movement takes to said 
head. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the equipment which elongates the equipment which 
compresses a video signal and an audio signal and is recorded on recording media, 
such as an optical disc, the video signal recorded on the recording medium, and an 
audio signal, and is played. 
[Background of the Invention] 
[0002] 

Various data streams which compress an image (video) signal and a voice (audio) 
signal by the low bit rate, and are coded are standardized. As an example of such a 
data stream, the system stream of DV standard (noncommercial digital VCR SD 
standard) or an MPEG 2 system standard (ISO/IEC 13818-1) is known. A system 
stream includes three kinds, a program stream (PS), a transport stream (TS), and a 



PES stream. Such a data stream is recorded on an optical disc etc. according to a 

predetermined standard. 

[0003] 

In recent years, the data recorders (noncommercial camcorder etc.) which realize 
postrecording using such a data stream are beginning to spread. It says recording the 
sound in which it is new after postrecording records an image and a sound. By 
performing postrecording, the sound which was replaced with the sound recorded at 
the beginning, and was newly recorded can be synchronized with an image, and it can 
play. 
[0004] 

Hereafter, in this Description, the sound recorded at the beginning is called "phonetic 
voice" (original audio), and the newly recorded sound is called a "reverse side sound" 
(substitute audio). In accordance with an image and phonetic voice, it is called an 
"animation." The data which expresses "phonetic voice data" and a back sound for 
the data which expresses "picture image data" and phonetic voice for the data 
showing an image is called "reverse side voice data." 
[0005] 

Generally postrecording is realized by the following two steps. At the 1st step, an 
animation is first recorded by the recording mode in which postrecording is possible. A 
data stream is recorded in this recording mode by the data structure for recording a 
reverse side sound in the future. A back sound is recorded at the 2nd step, 
reproducing the image of the recorded animation. If postrecording is performed by this 
procedure, the equipment (data reproduction apparatus) to reproduce can 
synchronize an image and a back sound, and can be reproduced. A user directs the 
picture image data, voice data, and reproduction timing which should be reproduced 
simultaneously by describing a play list. On these Descriptions, it calls it simultaneous 
reproduction to carry out simultaneous reproduction of the other data to an image to 
this appearance. Phonetic voice data may be eliminated and may be made to coexist 
with back voice data. When the back sound is ****ed, an image, phonetic voice, and a 
back sound may be reproduced simultaneously. 
[0006] 

There is also postrecording processing which carries out a file copy and which is not 
real time about a voice file without seeing the animation for which a sound is recorded 
and which was reproduced besides real time postrecording, reproducing an animation 
in the 2nd step. 
[0007] 

Here, the composition of a data reproduction apparatus is explained. Drawing 1 shows 
the composition of the functional block of the conventional data reproduction 
apparatus. The data reproduction apparatus can play the data stream recorded on the 
optical discs 131, such as a DVD-RAM disk and a Blu-ray disk (BD). Below, it is 



explained that a data stream is an MPEG transport stream (TS). TS comprises two or 
more packets (TS packet), and picture image data, phonetic voice data, or back voice 
data is contained in each TS packet. 
[0008] 

The simultaneous reproduction (reproduction of an image and a back sound) by a data 
reproduction apparatus is explained. Via the pickup 130, the regenerating section 121 
reads TS from the optical disc 131, processes an A/D conversion etc., and outputs 
each TS packet. The 1st transport stream decomposition part 165 divides a TS 
packet into picture image data and phonetic voice data via the buffer memory 1 72. 
The image expanding part 1 1 1 elongates picture image data (decoding), and displays it 
in the image display 1 10. 
[0009] 

On the other hand, processing of back voice data is performed in parallel to 
processing of picture image data. First, based on the management information of the 
record section of the optical disc 131 which the logical block Management Department 
141 manages, the reproduction control part 171 for postrecording specifies the back 
voice data which should be read. Based on the read instruction from the reproduction 
control part 171, the regenerating section 121 reads the back voice data, processes 
an A/D conversion etc., and outputs the TS packet of back voice data to the buffer 
memory 1 72 further. The buffer memory 1 72 stores back voice data in a field different 
from picture image data. The 2nd transport stream decomposition part 166 reads back 
voice data from the buffer memory 1 72, and the D/A conversion part 1 76 decrypts 
the back voice data, and it outputs it from the voice output part 1 12. The 1st voice 
expanding part 113 and the D/A conversion part 176 have the same function in the 
point of decrypting voice data. 
[0010] 

Since back voice data is independently recorded with them after record of picture 
image data and phonetic voice data, at the time of simultaneous reproduction, the 
pickup 130 needs to move to the recording position of each data, and needs to read 
data. Drawing 2 shows the operation order of the pickup 130 when reproducing an 
image and a back sound synchronously. The object of read-out is the picture image 
data in a dynamic image file. 
It is the back voice data in a voice file. 

[0011] 

The pickup 130 moves to the recording position of the voice file on the optical disc 
131 first, and reads a constant rate of back voice data (lead #0). The pickup 130 seeks 
the recording position of a dynamic image file after that (seeking #0), and reads 
picture image data (lead #1). A data reproduction apparatus starts the display of an 
image, and the output of a back sound after the read-out start of picture image data. 



Then, the pickup 130 seeks movement (seeking #1) to a voice file, read-out (lead #2) 
of back voice data, and the recording position of picture image data in order (seeking 
#2). 
[0012] 

Drawing 3 shows the time transition of the code amount (data volume) of picture 
image data and the code amount (data volume) of back voice data in the buffer 
memory 172. In drawing 3 , the data read for the decoding supposes that it will be 
deleted from the buffer memory 172 at the same time it is read, or [ that the data 
volume of picture image data and voice data does not change during seeking (2, 4, 6, 7) 
as shown in drawing 3 ] — (2) — it both decreases (4, 6, 7). During read-out of picture 
image data (3, 8), while picture image data increases, the data volume of back voice 
data decreases, and conversely, while voice data increases (5) during read-out of 
back voice data, the data volume of picture image data decreases. 
[0013] 

The pickup 130 is one read operation and reads the data of the field (successive data 
field) which continued physically. The minimum data length of a successive data field 
is determined in recording equipment at the time of record. Positioning of the 
minimum length D of the successive data field about picture image data is shown in 
drawing 2 . The same can be said for the successive data field which is voice data 
although minimum length is not necessarily the same. 
[0014] 

In order to reproduce without breaking off an image and a back sound, it is necessary 
not to set to 0 data volume of the data which is read and is stored in the buffer 
memory 172. Then, when recording data as data can be enough stored in a buffer 
memory, it is necessary to determine the minimum length of a successive data field 
appropriately. And if the minimum length is certainly protected and is recorded, it does 
not break off and simultaneous reproduction can be possible. The minimum length of 
the successive data field of picture image data with much data volume consumed 
especially in the viewpoint of recording efficiency is important. It is because it 
becomes impossible to use the free space of a recording medium, so that the minimum 
length of a successive data field is large. For example, according to technology given 
in the patent documents 1 and the patent documents 2, in consideration of the 
reading time of maximum long time [ which each seeking #1 in drawing 2 , and 2 and 3 
take ], and lead #2, the minimum length D of a successive data field to picture image 
data is determined. The Reason for taking seeking #3 into consideration is that 
movement of the pickup 130 will occur and it will require time too much if the pickup 
130 encounters the break point (boundary of a successive data field) of a dynamic 
image file. Seeking #3 of drawing 2 supports seeking in V of drawing 3 (7). However, 
since drawing 3 shows the worst case, the period equivalent to the reading time of the 
dynamic image file between seeking #2 of drawing 2 and seeking #3 is set to about 0. 



[0015] 

Here, the minimum length D of the successive data field to picture image data is 
drawing based on the following expression. Let [ the minimum read time length of the 
successive data field for animations at the time of simultaneous reproduction ] the 
read time length of Vr and the successive data field for sounds at the time of 
postrecording reproduction be the data transfer rate Vo under t A _ CDA and reproduction 
for the data transfer rate at the time of t v _ CDA and its reading. The longest seek time of 
the pickup 130 is set with T SEEK . The data read lump unit of a back voice file is 
premised on 1 to the twice of the data size of the minimum successive data field like 
96 to 1 92 K bytes. 1 to twice and width are given in order to make edit of a back voice 
file easy. For example, even if it is a case where partial deletion is carried out, it is 
because maintenance of a successive data field will be easily attained if editing point 
order is accepted and it corresponds. 
[0016] 

Then, in drawing 3 , 
[0017] 

[Mathematical formula 1] 

(Vr-V0)tv-CDA=V0x(3T S EEK+t A .CDA) 



[0018] 

[Mathematical formula 2] 

(Ar-Ao)t A -CDA=2AoxtAo 



[0019] 

[Mathematical formula 3] 

tAO=t V -CDA+3TsEEK 



There is a relation to say. Therefore, t v _ CDA can be found as follows. 
[0020] 

[Mathematical formula 4] 

t A -cDA= (2x Aox Vr) x3T SE EK)/((Vr-Vo) x (Ar-Ao) -2 x Ao x Vo) 



[0021] 

Now, since it is Vr=Ar, several 4 is simplified as follows. 
[0022] 

[Mathematical formula 5] 

tA-CDA=3xAoxT S EEi</(Vr-Vo-Ao-AoxVo/Vr) 



[0023] 

Therefore, if the minimum data size of the successive data field of a sound and a 
sound is made into S A _ CDA and S V _ CDA (bit), respectively, these will be obtained by a six 
number and several 7, respectively. 
[0024] 

[Mathematical formula 6] 

Sa-cda = Vrx(t A -cDA/2)= 3xAoxVrxT S EE»</ (Vr - Vo - Ao - VoxAo/Vr) 



[0025] 

[Mathematical formula 7] 

Sv-cda = Vrxt V -coA= 3xVoxVrxT S EEKx(1+Ao/Vr)/ (Vr - Vo - Ao - VoxAo/Vr) 



[0026] 

When an example explains, t v _ plsy =t v _ CDA *Vr/Vo, For T SEEK = 1.2 seconds if Vo=1 5.57Mbps, 
Ao=0.256Mbps, and Vr=20Mbps, [ Vr/Ao / t A _ p(ay =(t A _ CDA /2) *] 18.1 seconds and the 
data size for a part (t A _p lay ) and images are 35.7 M bytes (S v _ CDA ) f and the data size for 
sounds of the minimum of 18.5 seconds and the successive data field for a part (Vpiay) 
and sounds is [ the minimum of the successive data field for images ] 58 K bytes 
(S A _ CDA ). Therefore, since it is necessary to make size of the successive data field for 
sounds into the integral multiple of an ECC block, it will be 64 K bytes or more. 
[Patent documents 1] International publication WO 02/No. 23896 
[Patent documents 2] International publication WO 03/No. 044796 



[Description of the Invention] 
[Problem to be solved by the invention] 
[0027] 

If the minimum length D of a successive data field to picture image data is determined 
based on above-mentioned technology, the minimum length D may become very large. 
When the defect rate of a disk, etc. are further taken into consideration in addition to 
the above-mentioned conditions, the minimum length D converts into the reproducing 
time of an image, and is equivalent to the data volume for the reproducing time as long 
as about 22 seconds - 23 seconds. For example, if partial deletion of the picture image 
data is carried out, the free space which is less than the minimum length D will occur 
here and there. On the other hand, in order to realize simultaneous reproduction after 
postrecording which does not break off to all the dynamic image files, it is necessary 
to record all the picture image data on the successive data field more than the 
minimum length D. Since the field which is less than the minimum length D on the 
other hand cannot constitute a successive data field, it is not used. 
[0028] 

In order to secure so that simultaneous reproduction can be carried out without an 
animation and a sound breaking off when connecting the arbitrary reproducing 
sections of a dynamic image file by a play list and carrying out simultaneous 
reproduction of the voice data, For more than the minimum length D, each reproducing 
section of a dynamic image file needs to be chosen, and, for more than the minimum 
length, the reproducing section of voice data also needs to be chosen. If the minimum 
length of a video data is long at this time, it cannot use as a practical play list. That is, 
in order to realize the practical play list who does simultaneous reproduction, minimum 
length needs to shorten. It is desirable for continuation coincidence to be possible 
without breaking off, even if it sets up a reproducing section short. And if not only 
self-rec/play but a predetermined format is followed, even if the company and the 
model differ from the price, it is desirable for postrecording and simultaneous 
reproduction to be possible. 
[0029] 

There is the method of introducing into the patent documents 2 the pickup move 
model shown in drawing 62 of a description as a method of shortening the minimum 
length D, and shortening minimum length. If this is followed, more than minimum length 
will make the successive data field for animations into twice [ less than ] minimum 
length. 
[0030] 

[Mathematical formula 8] 

CDA=2VOx(2TsEEK+tA-CDA) 



[0031] 

[Mathematical formula 9] 

(Ar-Ao)t A -cDA=2Aox (2Tseek+W-cda) 



From the expression of relations to say 
[0032] 

[Mathematical formula 1 0] 

t A -CDA=4T S EEKxAo(1 +Vo/Vr) /(Vr-Vo-Ao-3xAoxVo/Vr) 



[0033] 

[Mathematical formula 11] 

tv-cDA=4T S EEKxVo(1 +Ao/Vr) /(Vr-Vo-Ao-3xAoxVoA/r) 



[0034] 

[Mathematical formula 1 2] 
Sv-CDA=Vrxt V -CDA/2 



[0035] 

[Mathematical formula 1 3] 

S A -CDA=Arxt A -CDA/2 



[0036] 

[Mathematical formula 1 4] 



Vplay =t V .C DAxVrA/O 



[0037] 

[Mathematical formula 1 5] 
tA-play=t A .CDAxVr/A0 



Minimum length can be found as be alike. For T SEEK = 1.2 seconds if Vo=1 5.57Mbps, 
Ao=0.256Mbps, and Vr=20Mbps, the minimum (t^J of the successive data field for 
images will be 13.6 seconds. However, it is preferred to still become short also with 
this technique. 
[0038] 

As explained above, the policy for playing without breaking off the record technique of 
data of using an optical disc more efficiently, and the recorded data is called for. 
[0039] 

In this Description, the recording mode which the data area of back voice data and the 
data area of a video data are made to adjoin along the hand of cut of an optical disc is 
called interleave system, and the recording mode not adjoining is called non interleave 
system. The data area of corresponding back voice data and the data area of the 
video data are not made to adjoin in drawing 62 . On the other hand, drawing 63 shows 
the example of the data structure of the data stream by an interleave system. When a 
corresponding video data and back voice data are adjacently recorded along the hand 
of cut of an optical disc, it becomes unnecessary to seek by facing reading a video 
data and back voice data. Thereby, the value of the minimum data length of a 
successive data field can be made small. According to the interleave system shown in 
drawing 63 , the successive data field of the back voice data which synchronizes with 
this in time just before the MPEG transport stream in which reproducing time length 
contains the animation for 0.4 to 1 second is provided. Back voice data and picture 
image data are separated on an ECC block boundary, and a video-data termination is 
recorded on a successive data field termination. By this method, postrecording is not 
made to real time to a voice data area, Since it would write in if data writing of 
non-real time is carried out, since the voice data area is divided finely, and the place 
was distributing, there was a problem that writing processing took very much time. 
[Means for solving problem] 
[0040] 

The data processing equipment by this invention can play said image and said sound 



synchronously from the optical disc recorded on the field to which the picture image 
data showing an image differs from the voice data showing a sound. Said field 
comprises one or more unit fields. Data processing equipment is provided with the 
following. 

Read-out of said picture image data and said voice data and the reproduction control 

part which directs reproduction of said image and said sound based on the read data. 

The head which reads data for said every unit field based on directions. 

The voice buffer memory which accumulates said read voice data. 

The video buffer memory which accumulates said read picture image data. 

It points to said reproduction control part so that said voice data may be read from a 

predetermined unit field to said voice buffer memory, then, the maximum time which 

movement takes to said head — double (n+2) (n:2 or more integers) — the 1 st hour to 

correspond, And it directs to read said refreshable picture image data from said n unit 

fields to said video buffer memory over the 2nd hour that read-out of the voice data in 

the next unit field takes. 

[0041] 

The data volume of said picture image data required in order to carry out a repeat 
display over said 1st hour and said 2nd hour may be a value of the product of the sum 
of the 1st hour and the 2nd hour, and the reading speed of said picture image data. 
[0042] 

The data length of said unit field may synchronize and play said image and said sound 
from said optical disc equal to the value which did division of the product of the 3rd 
hour to be the total time which read-out of said picture image data takes, and the 
reading speed of said picture image data by n. 
[0043] 

The maximum time which movement takes to said head may be time which movement 
between the most inner circumference of said optical disc and an outermost periphery 
takes. 
[0044] 

Either said picture image data or said voice data is radially related among the record 
sections of said optical disc, it is recorded on the field of the central part, and the 
maximum time which movement takes to said head may be the time of the abbreviated 
half of the time which movement between the most inner circumference of said 
optical disc and an outermost periphery takes. 
[Effect of the Invention] 
[0045] 

According to this invention, the data processing equipment which can be reproduced 
without breaking off data can be obtained. It can reproduce without breaking off data, 
even if it is inexpensive data processing equipment which has a comparatively low 
speed seek time especially. According to the data processing equipment of this 



invention, picture image data and voice data are recordable, using a record section 
efficiently. 

[Best Mode of Carrying Out the Invention] 
[0046] 

(Embodiment 1) 

Drawing 4 shows the composition of the functional block of the data processing 
equipment by this embodiment. This data processing equipment can play the data 
stream which could record the animation data stream containing picture image data 
and voice data on the optical discs 131, such as a DVD-RAM disk and a Blu-ray disk 
(BD), and was recorded on them. 
[0047] 

Data processing equipment can also perform postrecording which records a new 
sound, after recording an image and a sound. By performing postrecording, data 
processing equipment can be replaced with the phonetic voice (original audio) 
recorded at the beginning, can synchronize the newly recorded back sound (substitute 
audio) with an image, and can be played. 
[0048] 

The data processing equipment shown in drawing 4 has both the recording function 
and the regenerative function. Since these are the independent functions, they are 
separable. Therefore, data processing equipment is realized as a data reproduction 
apparatus which performs regeneration which followed the below-mentioned 
procedure as a data recorder which performs recording processing according to the 
below-mentioned procedure. 
[0049] 

So, below, the recording function and regenerative function of data processing 
equipment are divided, respectively, and are explained. Although it is explained by the 
following explanation that an animation data stream is a transport stream (TS), a 
program stream is also mentioned behind. 
[0050] 

Drawing 5 shows the composition about the recording function of the data processing 
equipment shown in drawing 4 . Data processing equipment is provided with the 
following. 

Video signal input part 100. 
Image compression part 101. 
Voice signal input part 102. 

The voice compression section 103, the transport stream assembly part 104, the 
dummy packet generating part 105, the Records Department 120, the regenerating 
section 121, the logical block Management Department 141, the successive data field 
primary detecting element 160, and the record control part 161. 



[0051] 

The video signal input part 100 is a video signal input terminal, and receives the video 
signal showing picture image data. The image compression part 101 carries out 
compression encoding of the data volume of a video signal, and generates picture 
image data. This compression encoding is MPEG 2 video compression of ISO/IEC 
13818-2, for example. The voice signal input part 102 is a sound signal input terminal, 
and receives the audio signal showing voice data. The voice compression section 103 
carries out compression encoding of the data volume of an audio signal, and generates 
voice data. This compression encoding is MEPG2-AAC (Advanced AudioCoding) 
compression of ISO/IEC 13818-7. In any [ of the sound recording of phonetic voice 
and a back sound ] case, the voice signal input part 102 and the voice compression 
section 103 are used. 
[0052] 

A speech compression system may be the MPEG AudioLayer2 grade of Dolby AC-3 

compression or ISO/IEC 13818-3. 

[0053] 

For example, when data processing equipment is a VCR, it is connected with the video 
output part of a tuner section (not shown), and a voice output part, respectively, and 
the video signal input part 100 and the voice signal input part 102 receive a video 
signal and an audio signal from each. When data processing equipments are a movie, a 
camcorder, etc., the video signal input part 100 and the voice signal input part 102 
receive the video signal and audio signal which were outputted from CCD (not shown) 
and the microphone of the camera, respectively. 
[0054] 

The transport stream assembly part 104 (it is described as the following "assembly 
part 104") packet-izes the picture image data and voice data by which compression 
encoding was carried out to a TS packet, and generates a transport stream (TS). The 
dummy packet generating part 105 generates a dummy packet, while operating by the 
recording mode which data processing equipment can postrecord. A dummy packet is 
also a packet specified to TS. 
[0055] 

The buffer memory 164 contains the animation buffer memory which stores a video 
data temporarily, and the voice buffer memory which stores a back sound temporarily 
so that it may mention later, referring to drawing 12 . 
[0056] 

The Records Department 120 controls the optical head (pickup) 130 based on 
directions of the record control part 161, and records the video object unit (VOBU) of 
TS from the position of the logical block number directed from the record control part 
161. At this time, the Records Department 120 divides each VOBU per 32 K bytes, 
adds an error correcting code in that unit, and records on the optical disc 131 as one 



logical block. When record of one VOBU is completed in the middle of one logical block, 

the next VOBU is recorded continuously, without opening a crevice. 

[0057] 

Via the pickup 130, the regenerating section 121 reads TS from the optical disc 131, 

processes an A/D conversion etc., and outputs each TS packet. 

[0058] 

The logical block Management Department 141 starts the regenerating section 121 if 
needed, The space bit map of the UDF (Universal Disk Format) file system currently 
recorded on the optical disc 131 is read, and the operating condition (used/intact) of a 
logical block is grasped. And in the culmination of recording processing, FID and the 
file entry which are mentioned later are written in the file management area on a disk. 
According to this embodiment, it collects into a power up and a space bit map is read. 
At the time of postrecording record and postrecording reproduction, reading of a 
space bit map is unnecessary on the way at the time of record by the recording mode 
supposing postrecording. 
[0059] 

The successive data field primary detecting element 160 (it is described as the 
following "field primary detecting element 160"), It searches for the operating 
condition of the sector of the optical disc 131 managed in the logical block 
Management Department 141, and the intact logical block detects the continuous 
empty logical block area which is continuing by 2.6 second by the maximum record / 
reproduction rate conversion. And the logical block Management Department 141 is 
notified about notifying the Records Department 120 of the logical block number of 
the logical block area concerned, whenever the writing of a logical block unit occurs, 
and a logical block becoming used. 
[0060] 

The record control part 161 controls operation of the Records Department 120. The 
record control part 161 takes out directions to the field primary detecting element 
1 60 beforehand, and makes the continuous empty logical block area detect. And the 
record control part 161 notifies the Records Department 120 of the logical block 
number concerned, whenever the writing of a logical block unit occurs, and when a 
logical block becomes used, it notifies the logical block Management Department 141 
of it. The record control part 161 may make the size of the empty logical block area 
which continued to the field primary detecting element 160 detect dynamically. 
[0061] 

Drawing 6 shows the data structure of MPEG-TS generated by data processing 
equipment. Each VOBU comprises one or more TS packets including the video object 
unit (Video OBject Unit;VOBU) of plurality [ TS ]. The data size of each TS packet is 
188 bytes. A TS packet contains the packet (D_TSP) for storing the back voice data 
recorded the packet (V_TSP) in which the compressed picture image data was stored, 



for example, the packet (A_TSP) in which the compressed phonetic voice data was 

stored, and in the future, etc. 

[0062] 

TS packet V/TSP contains a header and picture image data (video data). A_TSP 
contains a header and a sound (audio information). D_TSP contains a header and the 
dummy data for back sounds. Each is identified by the packet identifier (Packet 
ID;PID) in a header. In drawing 6 , PID= "0x0022" is assigned to PID= "0x0021" and 
D_TSP by PID= "0x0020" and A.TSP at V.TSP. As a TS packet of other kinds, the 
packet in which the program association table (PAT) was stored, the packet in which 
the program map table (PMT) was stored, and the program clock reference (PCR) 
were stored, and recognize packet existence. However, in order that these may not 
consider it as a problem in particular in this invention, explanation and a graphic 
display are omitted. 
[0063] 

Drawing 7 shows the relation between MPEG-TS and the data area of the optical disc 
131 . VOBU of TS contains the data of about 0.4 - the reproducing time for 1 second 
(display time) of an image, and is recorded on the successive data field of the optical 
disc 131. The successive data field comprises a logical block which continues 
physically, in this embodiment, in this field, reproducing time of the picture image data 
in a maximum rate is used, and the data for 10 to 20 seconds is recorded. Data 
processing equipment gives an error correcting code for every logical block. The data 
size of a logical block is 32 K bytes. Each logical block contains 2 K bytes of 16 
sectors. 
[0064] 

Decoding of an image and a sound is possible for one VOBU only by the data of the 
VOBU as a principle. The data size of one VOBU will be changed in the range below 
the maximum record reproduction rate, if picture image data is a Variable Bit Rate, 
and if picture image data is a fixed bit rate, it is almost constant. 
[0065] 

Drawing 8 shows the state where the recorded data is managed in the file system of 
the optical disc 131. For example, the file system of a UDF standard, Or ISO/IEC. 
13346. (Volume and file structure of write-once and rewritable media using 
non-sequential recording for information interchange). A file system is used. 
[0066] 

In drawing 8 , TS recorded continuously is recorded as file name MOVIE. MPG. The 
packet structure of TS is held within the file. One file comprises 1 or two or more 
successive data fields. A heading sector number or a logical block number is set up as 
a position of the file entry which constitutes a file. As for this file, the position of the 
file name and the file entry is managed by the file identifier (File Identifier 
Descriptor;FID). A file name is set as the FID column as MOVIE. MPG, and the position 



of a file entry is set as the ICB column as a heading sector number of a file entry. A 
file entry contains allocation descriptor (Allocation Descriptor)a-c which manages 
each successive data field (CDA:Contiguous Data Area) a~c. Drawing 9 shows the 
data structure of each allocation descriptor. The allocation descriptor has the field 
which describes extent length (Extent Length) and an extent position (Extent 
Position). 
[0067] 

The Reason one file is divided into two or more field a-c is that PC file etc. which 
cannot do a poor logical block and writing in the middle of the field a existed. 
[0068] 

Drawing 1 0 is a key map showing the relation between one file and a successive data 
field. The data sizes of a top successive data field and the successive data field of an 
end may be arbitrary sizes. However, the minimum length of each other successive 
data fields is beforehand set at the time of record, and, as for all, the field more than 
the minimum length is secured. Data is read, for example in order of field #0, #1 , #1 1 . 
Although movement of the pickup 130 follows between fields in actual reading 
processing, it is logically grasped as continuous data. Suppose that such a logical data 
structure is called a successive data field chain. When one successive data field chain 
expresses one file, seamless continuous reproduction is guaranteed to mention later. 
Regeneration of the data from such a successive data field chain is explained in full 
detail behind. 
[0069] 

That the size of a top successive data field becomes below in the minimum data size 
is a case where the front portion of the dynamic image file recorded, for example is 
deleted. That the continuation data size of an end becomes below in the minimum data 
size is a case where the rear part of the recorded dynamic image file is deleted when 
recording stop operation is carried out in the middle of the successive data field which 
exists, for example at the time of record of a dynamic image file. 
[0070] 

Drawing 1 1 shows the composition about the postrecording function of the data 
processing equipment shown in drawing 4 . It is assumed that the video data is already 
recorded on the optical disc 131. In order that postrecording may record the back 
sound in sync with the image, reproducing picture image data among video datas, the 
composition which records the composition and the back sound which newly 
reproduce an image is needed. 
[0071] 

Data processing equipment is provided with the following. 

Image display 110. 

Image expanding part 111. 

Voice output part 1 12. 



The 1st voice expanding part 113 and the 1st transport stream decomposition part 
165. 

[0072] 

The 1st transport stream decomposition part 165 (it is described as the following "1st 
decomposition part 165") acquires the animation stream recorded on the optical disc 
131 via the pickup 130, the regenerating section 121, and the buffer memory 164. And 
the 1st decomposition part 165 divides each TS packet of an animation stream into an 
image data packet (V_TSP) and a phonetic voice data packet (A_TSP). The image 
expanding part 1 1 1 elongates picture image data (decoding), and displays it in the 
image display 110. The 1st voice expanding part 113 elongates picture image data 
(decoding), and outputs it from the voice output part 1 12. The voice output part 1 12 
and the 1st voice expanding part 1 13 can be used when changing phonetic voice to a 
back sound. 
[0073] 

Data processing equipment has the record control part 162 for postrecording further. 
The record control part 162 for postrecording controls the transmission route, and 
directs playback of an image and a sound so that the animation stream recorded on 
the optical disc 131 may be processed. This record control part 162 performs control 
for the sound recording of a back sound simultaneously. That is, based on control of 
the record control part 162, the voice compression section 103 carries out [ sound / 
which was inputted into the voice signal input part 102 / back ] compression encoding, 
and the assembly part 104 changes into TS the back voice data by which compression 
encoding was carried out. As a result, back voice data is recorded on the optical disc 
131 as a back voice file via the buffer memory 164, the Records Department 120, and 
the pickup 1 30. 
[0074] 

Drawing 12 shows the data flow at the time of the postrecording in data processing 
equipment. The animation data stream recorded on the optical disc 131 top is 
incorporated in the animation buffer memory of the buffer memory 164 with the 
transfer rate Vr via the pickup 130, and the animation data stream is further 
transmitted to the 1st decomposition part 165 with the transfer rate Vo. If 
decomposed into an image data packet and a voice data packet in the 1st 
decomposition part 165, an image and a sound will be decrypted by the image 
expanding part 1 1 1 and the 1 st voice expanding part 1 1 3, and it will be reproduced. On 
the other hand, a back sound is changed into voice data by the voice compression 
section 103, and then is incorporated into a voice buffer memory with the transfer 
rate Ai via the assembly part 104. The voice data is written in the optical disc 131 via 
the pickup 130 with the transfer rate Aw. Reading of a video data and the writing of 
voice data are realized by changing one pickup 130 by turns in time sharing. Here, it is 



considered as Vr>Vo and Aw>Ai. 
[0075] 

Drawing 1 3 shows the relation between the data structure of TS in a back voice data 
file, and the data area of the optical disc 131. TS comprises a TS packet (A_TSP) 
containing the coded back voice data. A header is added to the voice data by which 
AAC compression encoding was carried out, and the TS packet (A_TSP) is constituted. 
96 K bytes of two or more successive data fields are secured on the optical disc 131, 
and TS file is continued and recorded on those fields. "96 K bytes" may be fixed 
length and may be changed, for example in 96 to 192 K bytes of range. It becomes 
easy [ edit of a back voice file ] dramatically [ this ]. It may be physically separated 
from each field mutually, and it may adjoin. When it adjoins, they can also be 
collectively realized to be one successive data field. The data size of the successive 
data field at this time becomes a fixed-length integral multiple. This TS file also has a 
packet (not shown) which contains PAT, PMT, etc., respectively. 
[0076] 

Next, drawing 14 shows the composition about the regenerative function of the data 
processing equipment shown in drawing 4 . Explanation is omitted about the element 
which overlaps with drawing 1 1 among this composition. Hereafter, the 2nd transport 
stream decomposition part 166 (it is described as the following "2nd decomposition 
part 166") of data processing equipment, the 2nd voice expanding part 114, and the 
reproduction control part 163 for back sound reproduction are explained. 
[0077] 

The 2nd decomposition part 166 acquires the TS packet of a back voice file from the 
voice buffer memory of the buffer memory 164, and separates and extracts back voice 
data from TS. The 2nd voice expanding part 114 elongates the back voice data 
(decoding). 
[0078] 

The reproduction control part 163 plays the dynamic image file recorded on the 
optical disc 131 as an image and phonetic voice by going via the pickup 130, the 
regenerating section 121, the 1st decomposition part 165, the image expanding part 
111, and the 1 st voice expanding part 1 1 3. And in the timing which plays a back sound, 
the reproduction control part 163 plays the back voice file recorded on the optical 
disc 131 by going via the pickup 130, the regenerating section 121, the 2nd 
decomposition part 166, and the 2nd voice expanding part 114. The logical block 
Management Department 141 has managed the storing position of the optical disc 131 
of TS file which should be read. 
[0079] 

Drawing 15 shows data flow when reproducing the back sound in data processing 
equipment by which postrecording was carried out. The video data recorded on the 
optical disc 131 top, It is incorporated in an animation buffer memory with the transfer 



rate Vr via the pickup 1 30, and the video data is transmitted to the decomposition part 
165 with the transfer rate Vo, and is further reproduced by the image expanding part 
1 1 1 and the 1 st voice expanding part 1 1 3 as an image and a sound. On the other hand, 
the back voice data recorded on the optical disc 131 top is incorporated in a voice 
buffer memory with the transfer rate Ar via the pickup 130, and the back voice data is 
further played by the 2nd voice expanding part 114 as a back sound via the 
decomposition part 166 with the transfer rate Ao. Here, it is considered as Vr>Vo and 
Ar>Ao. 
[0080] 

Drawing 16 shows the example of the record rule in the case (that is, interleave 
system) of recording a dynamic image file and a back voice file by turns. The 
successive data field for animations contains VOBU of the integer pieces (N pieces) 
which are transmitted to the transfer time of less than Tmax as for more than Tmin 
(conditions 1). As for more than Tmin, the audio frame of the integer pieces of the 
reproducing time of less than Tmax is included also as back voice data (conditions 2). 
The transfer time of an animation and the reproducing time of an audio frame are 
almost equal. The size of those differences presupposes that it is below a specified 
value (conditions 3). Suppose that the reproduction timing (for example, PTS) of the 
head of an animation and the reproduction timing of a top audio frame are almost 
equal, and the size of those differences is a specified value (for example, one or less 
frame) (conditions 4). The end of the successive data field for back sounds and the 
successive data field for animations is in agreement with the termination of an ECC 
block (conditions 5). And as Tmin, the minimum length of the successive data field for 
animations is chosen so that reservation of the successive data field for sounds may 
be attained to another field with a non interleave system (for example, several 7 is 
filled like). Thereby, not only postrecording of a non interleave system but 
postrecording of an interleave system is attained. 
[0081] 

Tmin may be decided so that the back voice data recorded by the interleave system in 
accordance with the time of the simultaneous reproduction by a non interleave 
system may also become refreshable simultaneously. 
[0082] 

Drawing 17 shows the data structure of TS containing a video data and back voice 
data. It is another example in the case of recording back voice data with an interleave 
system. The successive data field of a back voice file is arranged immediately before 
physically [ the successive data field of each VOBU of a dynamic image file ]. At this 
time, the back voice data corresponding to VOBU arranged immediately after is stored 
in one successive data field for back sounds. The successive data field of back voice 
data comprises three ECC blocks. Two of three pieces (64 K bytes) are used to the 
voice data for 1 second. One ECC block (32 K bytes) is used as a reserve at the time 



of defective block generating. Thereby, at the time of simultaneous reproduction, the 
random access of the unit of VOBU becomes possible easily by leading from the head 
of back voice data. As a result, at the time of the synchronous reproduction of an 
image and a back sound, the amount of continuation read-out of a dynamic image file 
required in order to read data seamlessly is set to conventional one third. When a user 
makes multiple selection of the arbitrary scenes and reproduces those scenes 
continuously, supply of seamless data can be guaranteed to the image expanding part 
1 1 1 and the voice expanding parts 1 1 3 and 1 1 4. One more ECC block (32 K bytes) can 
be provided in the successive data field of back voice data like the after-mentioned, 
and the still picture data etc. which should be superimposed at the time of 
reproduction of a dynamic image file can also be recorded. 
[0083] 

Next, it is explained how picture image data and back voice data are recorded on the 

optical disc 131, explaining the operation order of the pickup 130. 

[0084] 

Drawing 1 8 shows the operation order of the pickup 130 when synchronizing an image 
and a back sound with the jump model of a pickup of a non interleave system and 
reproducing. Drawing 19 shows the time transition of the code amount (data volume) 
of picture image data and the code amount (data volume) of back voice data in the 
buffer memory 164. The number (1), (2) of drawing 19 corresponds to (1), (2), etc. of 
drawing 18 . A number with the round head of drawing 19 is equivalent to the same 
number with the round head of drawing 18 . 
[0085] 

Drawing 20 shows the more detailed operation order of the pickup 130 when 
reproducing an image and a back sound synchronously. There is one of the main 
features of this embodiment in making data length of a successive data field shorter 
than before. However, only by shortening data length, since the data volume of picture 
image data especially with a high reproduction rate runs short, required data volume is 
secured in the buffer memory 164 by increasing the number of the successive data 
fields of the video data to read. An image can be reproduced without the inside of the 
time of the seek operation which goes and comes back to the successive data field of 
back voice data, and reading time also breaking off by this. 
[0086] 

Hereafter, concrete operation of the pickup 130 is explained. The pickup 130 reads a 
constant rate of back voice data from the recording position of the voice file on the 
optical disc 131 first (lead #0). This data volume is more than the minimum data length 
of the successive data field for back sounds, and is twice [ less than ] the minimum 
data length. 
[0087] 

Then, the pickup 1 30 seeks the recording position of a dynamic image file (seeking #0), 



and reads picture image data (lead #1). A data reproduction apparatus starts the 
display of an image, and the output of a back sound after the read-out start of picture 
image data. Here, the data volume of the picture image data read is more than the 
data length of one successive data field for animations. 
[0088] 

After lead #1 is completed, the pickup 130 seeks the next successive data field of a 
dynamic image file (seeking #1), and reads picture image data succeedingly (lead #2). 
The pickup 130 repeats the seek operation and read operation to a successive data 
field of such picture image data. As a result, the data volume of the picture image data 
in the buffer memory 164 increases gradually. 
[0089] 

After read-out of required picture image data is completed (lead #n), the pickup 130 
returns to read-out of back voice data. That is, by the n-th seek operation, the pickup 
130 seeks the successive data field of the following back voice data, and reads back 
voice data from the field (lead # (n+1)). After that, again, it seeks to the position of a 
previous successive data field, and returns to it (seeking # (n+1)). 
[0090] 

Here, the worst case which takes time most to read picture image data or voice data 
is assumed. The case where the lead of each video data was the minimum data size, 
and the data of the position is a sector of the last for example, in a successive data 
field even if it returned to the dynamic image file by seeking # (n+1) is assumed. At 
this time, the pickup 130 performs seek operation until it reaches the following picture 
image data. (Seeking # (n+2)). And the picture image data of the next successive data 
field is read. 
[0091] 

Drawing 21 shows the time transition of the code amount (data volume) of picture 
image data and the code amount (data volume) of back voice data in the buffer 
memory 164 in the worst case. Read-out is not performed but, as for back voice data, 
only reproduction is performed until post-seeking #n by which read-out of picture 
image data was started in lead #1 will be completed, if a sound buffer is observed first. 
Therefore, the data volume of a sound buffer decreases in proportion to the data 
transfer rate Ao under reproduction. 
[0092] 

If a video buffer is observed, while read-out of picture image data will be started in 
lead #1, reproduction of an image and a back sound is started. The data volume of the 
picture image data in a video buffer increases the data transfer rate at the time of 
read-out with the difference (Vr-Vo) of Vr and the data transfer rate Vo under 
reproduction. Between seeking #1, since read-out of data is interrupted, if it 
decreases in proportion to the reproduction speed Vo and read-out is started again, it 
will increase at a speed (Vr-Vo) again. And if the data volume of a sound buffer 



approaches 0 in lead #n, seeking #n will be performed for read-out of voice data. And 
picture image data is read the data read of seeking # (n+1) and one sector, and after # 
(n+2), and the data volume of a video buffer increases. Below, let from lead #1 to 
seeking # (n+2) be one cycle. 
[0093] 

According to drawing 20 and drawing 21 , the following expressions of relations are 

drawn. 

[0094] 

[Mathematical formula 1 6] 

(V r -Vo)tv -CDA— V 0 x((n+2)xTsEEK+tA-CDA) 



[0095] 

[Mathematical formula 1 7] 

(A r -A 0 )t A .CDA=AoX((n + 2)xTsEEK+tv.CDA) 



[0096] 

However, the meaning of the character in expression is defined as follows. 
[0097] 

Read time of the successive data field for animations in V^l cycle 

Read time of the successive data field of the back sound in t A _ CDA :1 cycle 

T SEEK : The longest seek time (seek time between the most inner circumference of the 

optical disc 131, and an outermost periphery) 

[0098] 

Since back voice data is only once read into 1 cycle so that clearly from drawing 20 
and drawing 21 (lead # (n+1)), t A _ CDA supports the maximum reading time of lead # (n+1). 
[0099] 

The several 16 left side shows the data volume of the picture image data which should 
be accumulated in a video buffer in the case where the time required is required most. 
The several 16 right-hand side shows the amount of picture image data required for 
the continuous reproduction of picture image data. According to several 1 6, things are 
understood that the amount of picture image data which should be accumulated in a 
video buffer should just be more than the data volume which can reproduce an image 
between the time which seeking of a time (n+2) takes, and the reading time of 1 time 
of back voice data. 
[0100] 



The several 17 left side shows the data volume of the back voice data which should be 
accumulated in a sound buffer. The several 1 7 right-hand side shows data volume 
required for the continuous reproduction of back voice data. According to several 1 7, 
things are understood that the amount of back voice data which should be 
accumulated in a sound buffer should just be more than the data volume which can 
reproduce an image between the time which seeking of a time (n+2) takes, and the 
reading time of picture image data. 
[0101] 

From several 16 and several 17 relation, following several 18 and several 19 are 

obtained. 

[0102] 

[Mathematical formula 18] 

t A .cDA=2x(n+2)xTsEEKxAo/(V r "Vo-A 0 -A 0 xV 0 /V r ) 



[0103] 

[Mathematical formula 1 9] 

tv-CDA=(Vo/(V r -V 0 ))x((n + 2)xTsEEK+t A -CDA) 



[0104] 

At this time, minimum data length S V _ CDA of the successive data field for animations is, 
[0105] 

[Mathematical formula 20] 

Sv-CDA=tv-CDAXV r /P 



[0106] 

Minimum data length S A _ CDA of the successive data field for back sounds, 
[0107] 

[Mathematical formula 21] 
S A -CDA= (t A -CDA/2) X A r 



It becomes. 
[0108] 

According to several 20, minimum length S V _ CDA of the successive data field for 
animations, (a) Choose size taken to accumulate the video data for the time which 
broke the sum total (a+b) of the time for reading the seek time and voice data of two 
batches for reading voice data beforehand, and the seek time of (b) n batch by n. On 
the other hand, minimum length S A _ CDA of the successive data field for back sounds, (c) 
Choose size taken to accumulate the back voice data equivalent to the time of the 
sum total (c+d) of the seek time of two batches for reading picture image data 
beforehand and the reading time of picture image data, and the seek time for seeking 
between the successive data fields for images of n (d). S V _ CDA can be made small, so 
that n is enlarged. On the other hand, since t A _ CDA will become large if n becomes large, 
S A _ CDA also becomes large. 
[0109] 

Since each variable value of several 20 and several 21 inside can be beforehand 
specified when it records a video data and back voice data, the record control part 
162 for postrecording of data processing equipment, Based on several 20 and several 
21, minimum S V _ CDA of the successive data field for animations and minimum S A _ CDA of 
the successive data field for back sounds are determined. When carrying out a 
recording animation with the postrecording mode of a non interleave system, this 
record control part 162 makes the field primary detecting element 160 search the 
successive data field more than that minimum, and secures that field. Then, it can 
point to the record control part 162 to the Records Department 120, it can record a 
video data first, and can record back voice data after that. 
[0110] 

As this example if [ for T SEEK = 1.2 seconds ] Vo=1 5.57Mbps, Ao=0.256Mbps, 
Vr=20Mbps, and n= 7, The minimum of the successive data field for images 7.9 
seconds (t^,^). The minimum of the successive data field for sounds 54.3 seconds 
(t A _ play ). In the data size for images, as for 15.3 M bytes (S V _ CDA ) and the data size for 
sounds, 1.7 M bytes (S A _ CDA ) and image buffer size serve as a 77.7Mbit bit, and voice 
buffer size serves as a 27.5Mbit bit. n is a relation of a trade-off and chose the 
relation between the sum total of image buffer size and voice buffer size, and the 
minimum length of a successive data field in the range with realistic memory size. 
[0111] 

In this embodiment, further, in consideration of delay with the defect rate and decoder 
model in a successive data field, the minimum data length of a successive data field 
uses reproducing time about a video data, and may be about 10 seconds. It is 
supposed that what is necessary is to use reproducing time in consideration of 



accumulation delay of a video data when the back voice data area of an interleave 
system is recorded about back voice data, and just to be able to store the data 
volume for about 100 seconds. 
[0112] 

Conventionally, reproducing time is used about a video data and minimum data length 
is short substantially at least 22 seconds - about 23 seconds as compared with the 
needed point. Thereby, creation of the play list of the combination of the practical 
time length of about 10 seconds is attained. Even if many short empty data areas will 
exist by edit of an animation etc., reservation of a successive data field is 
comparatively easy. According to this embodiment, the successive data field for the 
back sounds for about 100 seconds will need to be secured, but generally the data 
volume of voice data does not become a problem in view of that it is smaller than the 
data volume of a video data enough, and the advantage over an above-mentioned 
video data. 
[0113] 

Although the minimum length of the successive data field for animations considers it 
as 10 seconds, when carrying out virtual edit, continuous reproduction may be 
guaranteed even if it chooses a shorter successive data field. Even if some 
successive data fields are short, other things are long, and since this just accumulates 
required data volume while it reads seven successive data fields, continuous 
reproduction will be guaranteed if the part can be covered. However, only the length in 
which the length of at least one successive data field can still accumulate the 
regenerative data for 1 time of the maximum seek time is required. 
[0114] 

So far, the data stream was explained that it was a transport stream. However, this 

invention is applicable similarly, even if a data stream is a program stream. 

[0115] 

Drawing 22 shows the data structure of a program stream. This program stream is a 
stream based on a DVD-VR standard. The program stream contains two or more 
video object units (Video OBject Unit;VOBU). Each VOBU contains two or more audio 
packs (A_PCK) in which the video pack (V_PCK) in which the video data was stored, 
and audio information were stored. Generally it is known as one illustration form of a 
packet with the ''pack." 
[0116] 

The head of VOBU begins from V_PCK containing a sequence header or RDI_PCK of a 
DVD-VR standard. When a video pack is made into reproducing time, it contains the 
data for 1 second from 0.4 second. The video pack (V_PCK) comprises a pack header 
and a compressed video data. The video data contains the data of each frame of the I 
frame, p frames, and the B frame further. Drawing 22 shows the example in which a 
part of I frame is stored in the head of a video data. On the other hand, in an audio 



pack (A_PCK), it replaces with the video data of a video pack, and audio information is 
contained. The data size of one VOBU wilt be changed in the range below the 
maximum record reproduction rate, if a video data is a Variable Bit Rate. If a video 
data is a fixed bit rate, the data size of VOBU is almost constant. 
[0117] 

Although the example shown in drawing 22 is a program stream which shows a video 
data, a video pack does not exist in VOBU of the program stream of back voice data, 
but only an audio pack (A_PCK) exists. Or back voice data may be an elementary 
stream. 
[0118] 

Drawing 23 shows the decoder model about read-out of the video data and voice data 
which were recorded by the interleave system. This model is equivalent to the 
functional block shown in drawing 15 . In drawing 23 , the data transfer rate at the time 
of video data read-out (Vr) is set to 15.57Mbps, and the data transfer rate at the time 
of back voice data read-out (Ar) is set to 0.256Mbps. When carrying out [ sound / 
back ] synchronous reproduction to an image, it is necessary to read by 256k bps and 
to raise a rate rather than ordinary reproduction. 
[0119] 

In drawing 23 , a video data is sent to the functional block of the upper row, and back 
voice data is sent to the functional block of the lower berth. PS buffer and an audio 
buffer are realized by the buffer memory 164. On the other hand, P-STD (program 
stream system target decoder) of the upper row divides the inputted program stream 
into an image and phonetic voice, and decrypts each. P-STD is equivalent to the 1st 
decomposition part 1 65 in drawing 15 , the image expanding part 111, and the 1 st voice 
expanding part 1 1 3. The audio decoder of the lower berth decodes back voice data. An 
audio decoder is equivalent to the 2nd decomposition part 166 and the 2nd voice 
expanding part 1 14. 
[0120] 

For example, the program stream of back voice data can be made into the data stream 
containing Still Picture Sub-Division (JPEG etc.) and graphics other than back voice 
data (PNG etc.) by which postrecording was carried out. With "Still Picture 
Sub-Division" here, it has intention of the picture for a nature (un-artificial) thing, for 
example, and graphics have intention of the artificial picture created on the computer. 
However, these are only distinguished in order for a user etc. to manage a picture. 
Although only one side may be mentioned in the following explanation, this is for the 
facilities of explanation. It is applicable even if it is any. Drawing 24 shows the decoder 
model corresponding to the program stream containing Still Picture Sub-Division. 
Regeneration of an animation stream follows P-STD. The 2nd decomposition part 166 
dissociates according to the kind of pack, and each data is sent to the postrecording 
audio buffer for back sounds, a JPEG buffer, and a PNG buffer. Each buffer size is 



defined beforehand. For example, the size of the buffer for back sounds presupposes 
that it is the same as the data size of the storing region (successive data field for back 
sounds shown in drawing 16 ) of back voice data. The buffer size for Still Picture 
Sub-Division is also the same. The output of the image of a video data, phonetic voice, 
a back sound, Still Picture Sub-Division, etc. is chosen according to a user's hope, and 
data is built according to the object of an output, an order, etc. 
[0121] 

Data processing equipment needs to read data so that the overflow or underflow of 
data which should be reproduced in each buffer may not occur. In order to read 
efficiently, each recording address and recording size may be recorded about the 
successive data field for animations, and the successive data field for back sounds on 
the optical disc 131. 
[0122] 

Drawing 25 shows the example of a reproduction model when recorded on the field 
which a video data, and back voice data or still picture data (or graphics data) left 
physically (non interleave system). A video data is stored in the successive data field 
of minimum data length S V _ CDA on an optical disc, and the postrecording data 
containing back voice data, still picture data, etc. is stored in the successive data field 
of minimum data length S A _ CDA . The switch formed after the ECC block which performs 
an error correction changes to the timing over between the successive data fields of 
the data in which postrecording of the pickup was carried out with the successive 
data field of the video data. Next processing is performed as explained with reference 
to drawing 24 . 
[0123] 

On the other hand, drawing 26 shows the example of a reproduction model when a 
video data, and back voice data or still picture data (or graphics data) is recorded on 
the field which continued physically. At this time, back voice data is in the state which 
is interleaved and is recorded among two or more video datas. Since both data can be 
read to buffer B T at once by recording a video frame, a back audio frame, etc. of the 
almost same reproduction timing adjacently, the number of times of the seek 
operation of the pickup 130 can be reduced. The output of a video data and back voice 
data is changed by a switch, and can be sent to each buffer. Next processing is 
performed as explained with reference to drawing 24 . 
[0124] 

Drawing 27 shows an example when a video data and back voice data are recorded 
with an interleave system. More than minimum length is [ the data length of a video 
data ] twice [ less than ] the minimum length like drawing 63 . Let data length of a video 
data and back voice data be the length which follows several 21 from several 16. The 
transfer time (or reproducing time) of the back voice data contained to the successive 
data field for back voice data like drawing 63 and the transfer time (or reproducing 



time) of the picture image data contained to the successive data field for video datas 

recorded immediately after physically presuppose that it is equal. 

[0125] 

Thereby, even when animations, such as partial deletion, are edited, the successive 
data field before and behind an edit part is reconstructed, and back voice data etc. 
and a video data can be rearranged continuously easily. 
[0126] 

However, even if after recording of the real time to the back voice data area to a 
different successive data field which follows a non interleave system in this case is 
possible, it is difficult to postrecord in the real time to the interleaved back voice data 
area. 
[0127] 

If it is considered as the length to which the minimum length of a video data and back 
voice data follows several 8 - a 15 number, it will become possible to postrecord in 
the real time to the interleaved back voice data area. However, the minimum length of 
picture image data will be prolonged in one side. 
[0128] 

As for drawing 28 , a dynamic image file comprises an MPEG program stream, When a 
dynamic image file is furthermore recorded so that postrecording of an interleave 
system may also be attained, signs that record the dummy packet (dummy V_PCK) of 
a maximum of 15 dummies on the end of VOBU, and the end of VOBU is coincided 
with the end of an ECC block are shown. According to the 5th condition explained 
while referring to drawing 1 6 , the end of the successive data field for back sounds is in 
agreement with the termination of an ECC block (conditions 5). However, the total 
size of N VOBU(s) generated in the recording mode in which postrecording is possible 
does not necessarily become an integral multiple of an ECC block. Then, a dummy 
packet is inserted and the end of VOBU in front of the successive data field for back 
sounds and the end of an ECC block are coincided. NA shows the number of ECC 
blocks of a back voice data area. 
[0129] 

Drawing 29 shows the data structure of the video pack (V_PCK) based on the 
DVD-VR standard / DVD-Video standard used as a dummy packet. Dummy V_PCK 
has the video stream and padding stream containing the video data for 1 byte (0x00). 
Although there may be more video datas contained in dummy V_PCK than 1 byte, little 
way is desirable if it is a dummy packet at all. 
[0130] 

Data processing equipment can also record a sub picture pack (SP_PCK) instead as a 
dummy packet. SP_PCK should just be disregarded at the time of reproduction. A sub 
picture pack may be recorded as a dummy packet. Drawing 30 shows the data 
structure of sub picture pack (SP_PCK) used as a dummy packet. The sub picture 



pack contains the sub picture unit (SPU). What is necessary is just to set 2 bytes of 
head of the sub picture unit in a pack as a specific value ("0x0000"), in order to show 
that there is no data into the pack. 
[0131] 

When providing the dummy data for back sounds in a video data, the audio frame 
which has the same presentation time stamp as the dummy data for back sounds for 
the facilities of edit may be provided. Thereby, the processing at the time of recording 
the voice data of a back voice file in a dynamic image file can be simplified. 
[0132] 

Old explanation explained a video data and back voice data about the simultaneous 
reproduction by an interleave system having been read to the order currently 
recorded. However, when choosing some short scenes (for example, five second bits), 
creating a play list and reproducing according to a play list, the pickup move model 
shown in drawing 31 can be applied. Drawing 31 shows the operation order of the 
pickup 130 in consideration of longest seek time T SEEK and short seek time T^. The 
numbers 1-4 surrounded with a circle are one cycle. When back voice data and a 
video data are arranged continuously, it is not necessary to determine the data 
volume which should always be read based on longest seek time T SEEK . Then, the seek 
time at the time of the pickup 1 30 moving to a video data from back voice data at 
least can be transposed to short seek time T^ «T SEEK ). 
[0133] 

When the scene which the user chose straddles interleave areas, the pickup move 
model shown in drawing 32 can be applied. Drawing 32 shows the operation order of 
the pickup 130 when reading a video data ranging over interleave areas. It is 
processing in case (4) of drawing 32 and (7) straddle. Processing of the number (4) 
surrounded with a circle [ of drawing 32 ], (5), (6), and (7) is equivalent to processing of 
the number (4) surrounded with a circle [ of drawing 31 ]. That is, slight voice data 
(shadow area) of interleave areas which reads a video data from before for a while, 
and is contained in (4) and interleave areas is read (5). Then, (6) movements of the 
head of a video data are sought and carried out, and the head part of a video data is 
read (7). (1) - (7) is one cycle and subsequent processings are similarly performed in 
the following cycle. In interleave areas, though seek operation is not performed, it is 
good. That is, if read-out of data is continued and it arrives at the field also until it 
reaches the field used as a read-out object, the usual read operation will be performed 
after that. Thereby, the direction of the loss of the transit time of the pickup 130 
which continues read operation may decrease rather than performing seek operation. 
[0134] 

Drawing 33 shows the successive data field where a video data and back voice data 
are interleaved, and the successive data field of other back sounds recorded on a 
different field. The data stream is recorded between the successive data fields for 



video datas by the interleave structure where the successive data field for back voice 
data was secured. A video data required in order to reproduce the reproducing section 
specified by a user assumes that it is stored ranging over three successive data fields 
for video datas. The back sound reproduced synchronizing with an image assumes 
that it is arranged not to the successive data field for back voice data currently 
interleaved but to the successive data field recorded by the non interleave system. 
Between the successive data fields for animations, since two back voice data which is 
not reproductive objects exists, the pickup 130 skips the field and moves. When a part 
of last ECC block of the successive data field for animations is furthermore the file tail 
(FileTail) of a UDF standard, the two file tail is detected and skipped. From this, two 
file tails and two successive data fields for back voice data will be skipped. 
[0135] 

Next, the example which replaces with back voice data and interleaves still picture 
data is explained. Drawing 34 is replaced with the back voice data of the N A individual 
in a successive data field, and the still picture data which comprises an ECC block of 
an N s individual shows the data structure currently interleaved by the video data. 
Whether the back sound recorded on another successive data field recorded by 
whether still picture data is reproduced and a non interleave system is reproduced has 
an arbitrarily selectable user. When a back sound is reproduced, by the procedure 
shown in drawing 33 , and the same procedure, data processing equipment carries out 
the pickup 130, and should just skip the data area for Still Picture Sub-Division. 
[0136] 

Hereafter, the Still Picture Sub-Division data area is explained. The data area for Still 
Picture Sub-Division is equivalent to the data area of the ECC block of an N s 
individual. The still picture data in the ECC block of an N s individual may be 
constituted as one file on the whole, and one data area for Still Picture Sub-Division 
may also include one file. When arranging still picture data after VOBU, the unused 
sector not more than Ng piece may exist between them. The number Ng of unused 
sectors presupposes that it is less than one or less ECC block, i.e., 15 sectors. 
[0137] 

In the case of a program stream, the interleave interval of the successive data field 
for Still Picture Sub-Division can specify the range using an SCR value. Here, more 
than Tmin that is the timing inputted into P-STD, for example can arrange the 
successive data field for Still Picture Sub-Division by an equivalent for the SCR 
interval below Tmax (=Tmin+1) (for example, 6 seconds or more, 7 seconds or less). 
Thereby, still picture data can be written in in the ECC block of an N A individual in real 
time, reproducing a video data. 
[0138] 

The interleave interval of the above-mentioned successive data field for Still Picture 
Sub-Division is closely connected with the data length of the successive data field for 



video datas and the reproducing time of an image which exist between them. Drawing 
35 shows the relation between an SCR interval (namely, transfer time) and the 
reproducing time of an image. If it catches by reproducing time, between the 
successive data fields for Still Picture Sub-Division, a video data (frame) renewable 
during more than (Tmin+1) and (Tmin+2) the following needs to be included. As for 
more than Tmin, the data of the following (Tmin+2) will be contained in such a video 
data for an SCR value (namely, transfer time). It is [ this ] related that the system 
target decoder of an MPEG 2 standard permits the reproduction delay for a maximum 
of 1 second. Drawing 36 shows the composition of the functional block of P-STD 
which is a system target decoder for program streams. That is, as shown in drawing 35 , 
as for more than Tmin, reproducing time is included [ an SCR interval ] for data 
(Tmin+2) in the data of the following (Tmin+1) below above (Tmin+1). As for more than 
Tmin, an SCR interval is included [ reproducing time ] for the video data of (Tmin+2) in 
a video data (Tmin+2) below above conversely (Tmin+1). As mentioned above, as for 
the data for 6 seconds - 7 seconds, reproducing time corresponds to the data whose 
SCR value is 5 to 7 seconds, for example. 
[0139] 

In this embodiment, the case where a defective block is contained in a successive 
data field is not taken into consideration, for example. Then, the permissible maximum 
defect rate is set to K, and the amount of picture image data which should be secured 
into the buffer memory 164 in consideration of the defect rate is determined. 
[0140] 

It is as follows when the defect rate of an ECC block is taken into consideration in the 

worst case of the timing chart of drawing 1 9 . 

[0141] 

[Mathematical formula 22] 

( K ' Vr- Vo)tvH»A= Vo x ((n+2)xT SEE + U-cda) 



[0142] 

[Mathematical formula 23] 

( K 9 Af — Ao ) tA-ooA ~ Ao x ((n+2) x T + 1:v-cda) X 2 

SEEIC 



[0143] 

[Mathematical formula 24] 



K'=1-K 



[0144] 

It is as follows [ n times ] of the reading time of the successive data field for 

animations. 

[0145] 

[Mathematical formula 25] 

. w (n+2) x VoTseek ( 1+Ao/(K'Vr)) 

tv-CDA ■ : : m . - " ' ' "'ZZZZ'. , -., 1 - 1 . "V - ' 



[0146] 

The minimum reproducing time of the successive data field for animations is as 

follows. 

[0147] 

[Mathematical formula 26] 

tv-ptoy = tv-coA x (K'Vr) / (n Vo) 

_ 1 X (KW) x <n^2)xT S E E . (tMo/(K'Vr)) 
n (K'Vr)— Vo - Ao- AoVo/(K'Vr) 



[0148] 

The minimum size of the successive data field for animations is as follows. 
[0149] 

[Mathematical formula 27] 

Sv-cc* = tv-cDA x Vr / (n Vo) 



[0150] 

The buffer size for animations is as follows. 
[0151] 



[Mathematical formula 28] 



[0152] 

The greatest reading time (twice of the minimum) of the successive data field for 

sounds is as follows. 

[0153] 

[Mathematical formula 29] 



2x(n+2)xAoT. 



CK 



SEEK 



'Vr)-Vo - Ao- AoVo/(K'Vr) 



[0154] 

The successive data field minimum reproducing time for sounds is as follows. 
[0155] 

[Mathematical formula 30] 

tA-ptey = (tA-CDA /2) X (K ' W) / AO 

K'Vrx(n+2)x"fe 



Vo — Ao- AoVoAK'Vr) 



[0156] 

The minimum size of the successive data field for sounds is as follows. 
[0157] 

[Mathematical formula 31] 

Sa-^da = vrx *^°- A 



[0158] 

It is as follows [ the buffer size for sounds ]. 
[0159] 

[Mathematical formula 32] 

Ba = ( K * Ar — Ao) tA-GDA 



[0160] 

several 16 can be transposed to several 22 here — several 17 — several 23 — 
several 18 — several 29 — several 20 can transpose several 19 to several 25, and 
can be transposed to several 27, and several 21 can be transposed to several 31, 
respectively. This becomes easy to provide a successive data field. When securing a 
successive data field, it may not be a free space [ **** / completely ] which does not 
contain a defective block or a still picture file, like all the ECC blocks are usable and 
there are continuously. That is, the conditions of continuity will be eased. 
[0161] 

For example, for T SEEK — 1 .2 seconds if Vo— 1 5.57Mbps, Ao— 0.256Mbps, Vr— 20Mbps, n— 7 f 
and K= 0.02, The minimum of the successive data field for images 8.6 seconds (Vpiay)- 
The minimum of the successive data field for sounds 59.3 seconds (t A _ play ). 1.9 M bytes 
(S A _ CDA ) and image buffer size will be 80.2M bit, and the voice buffer size of 1 7.0 M 
bytes (S V _ CDA ) and the data size for sounds will be [ the data size for images ] 30.0M bit. 
As mentioned above, the minimum length of a successive data field becomes large by 
taking a defect rate into consideration. 
[0162] 

It assumes that data parts other than a video data may be mixing for a while by 
different frequency from a defect rate all over the successive data field for animations, 
and is considered as the skip time of the data part, and T sv . It assumes that data parts 
other than voice data may be mixing for a while also all over the successive data field 
for sounds, and is considered as the skip time of the data part, and T SA . And it is 
considered as the sum total of T sv and T SA , and T s . When a part of last ECC block of 
the successive data field for animations is the file tail (FileTail) of a UDF standard, T sv 
For example, (refer to embodiment 1 ), It is considered as the skip time for 1 ECC block, 
and T ECC , and if the case where all of n successive data fields contain the file tail 
(FileTail) is carried out, T s , T sv , and T SA can be expressed by several 33 to several 35. 
[0163] 

[Mathematical formula 33] 



[0164] 

[Mathematical formula 34] 

T sv = n * Tbcc 



[0165] 

[Mathematical formula 35] 

Tsa =0 



[0166] 

Next, it is as follows when skip time is taken into consideration in the worst case of 

the timing chart of drawing 19 . 

[0167] 

[Mathematical formula 36] 



[0168] 

[Mathematical formula 37] 



( K* Ar— Ao)tAH3DA=Ao x ((n*2) x"Iseek+T$ + tv-ODA> x 2 



[0169] 



[Mathematical formula 38] 

K'=1-K 



[0170] 

It is as follows [ n times ] of the reading time of the successive data field for 

animations. 

[0171] 

[Mathematical formula 39] 

tv = Vox [ (r>+2) x-feoc+Ts 3 (l+Ao/XK' Vr)) 
VCDA (K'Vr)-Vo - Ao- AoVoAK'Vr) 



[0172] 

The minimum reproducing time of the successive data field for animations is as 

follows. 

[0173] 

[Mathematical formula 40] 

tv- ptay = tv-cDA x(K'Vr) / (n Vo) 

_ 1 Vox[ (n-f2)x-Ec»H-Ts] (l+Ao/CK' Vr)) 
" " X (K'Vr)-Vo-Ao- AoVo/CK'Vr) 



[0174] 

The minimum size of the successive data field for animations is as follows. 
[0175] 

[Mathematical formula 41] 

Sv-cda = tv-cDA X Vr / (n Vo) 



[0176] 

The buffer size for animations is as follows. 
[0177] 



[Mathematical formula 42] 

Bv ^ 



[0178] 

The greatest reading time (twice of the minimum reading time) of the successive data 

field for back sounds is as follows. 

[0179] 

[Mathematical formula 43] 

2x Ao [ (n+2) fe+Ts ] 



[0180] 

The minimum reproducing time of the successive data field for back sounds is as 

follows. 

[0181] 

[Mathematical formula 44] 

K'Mr* [(n+2) -&ek+Ts ] 
(K*Vr)~Vo - Ao- AoVo/(K'Vr) 



[0182] 

The minimum size of the successive data field for back sounds is as follows. 
[0183] 

[Mathematical formula 45] 

Sa-cda — Vrx — - — 



[0184] 

The buffer size for back sounds is as follows. 



[0185] 

[Mathematical formula 46] 



Ba = (K* Ar — Ao)tAr-CDA 



[0186] 

A user considers postrecording reproduction which carries out simultaneous 
reproduction of the arbitrary sections and voice files of a dynamic image file. As 
specifically shown in drawing 33 , a video data and voice data are recorded by turns, If 
the case where postrecording reproduction is carried out combining the section 
specified by the user in the video data and the voice file recorded on another field is 
assumed, Two will be contained as the successive data field for sounds interleaved all 
over the successive data field for animations of the one section specified by a user 
shows drawing 33 , when the worst. Two file tails will also be contained. In this case, if 
skip time of the successive data field for sounds is made into T A _ CDA , T s , T sv , and T SA 
can be transposed to several 43 from several 41. 
[0187] 

[Mathematical formula 47] 



[0188] 

[Mathematical formula 48] 



Tsv ~ 2 * n XT- c + 2X„ x T A ^ DA 



[0189] 

[Mathematical formula 49] 



[0190] 

the minimum of the successive data field for sounds so that several 44 may be filled, 
[ provide and ] The data which should reproduce continuously the length of the 
successive data field for animations to specify to the 1st transport stream 
decomposition part 165 at the time of postrecording reproduction if it is made to fill 
several 40 can be sent. That is, a decoder can be followed and the data which should 
be reproduced can be supplied. 
[0191] 

For example, it is 10 seconds about T SEEK = 1.2 seconds, Vo=1 5.57Mbps, Ao=0. 256Mbps, 
Vr=20Mbps, n= 7, K= 0.02, and the successive data field for back sounds to interleave. 
If it carries out, The minimum of the successive data field for images 10.7 seconds 
(ty-piay)- The minimum of the successive data field for sounds 71.4 seconds (t A _ p , ay ). 2.3 
M bytes (S A _ CDA ) and image buffer size will be 85.1 M bit, and the voice buffer size of 
21.3 M bytes (S V _ CDA ) and the data size for sounds will be [ the data size for images ] 
36.1 M bit. As mentioned above, when recording a video data and a back voice data 
area with an interleave system, the minimum of the successive data field for images 
becomes large compared with the case where it does not interleave. 
[0192] 

(Embodiment 2) 

Next, a 2nd embodiment of the data processing equipment by this invention is 
described. The composition of the data processing equipment by this embodiment is 
the same as that of the data processing equipment of a 1st embodiment shown in 
drawing 4 . Therefore, explanation of each component of data processing equipment is 
omitted. 
[0193] 

In this embodiment, data processing equipment uses the data structure explained 
below, The free space of the dynamic image file in a 1st embodiment, a back voice file, 
a still picture file, and the optical disc 131, etc. are managed, and read-out of each 
data and the writing of the data to free space are realized more efficiently. 
[0194] 

Drawing 37 shows the various files and free space file in the successive data field 
managed by media information file MOVE0001 .MIF. If record of video data 
MOVE0001.MPG is started now by the recording mode in which postrecording is 
possible, the record control part 162 for postrecording of data processing equipment 
will generate media information file MOVE0001 .MIF. A dynamic image file 
MOVE0001 .MPG file and media information file MOVE0001 .MIF support 1 to 1 . That is, 
when two or more dynamic image files exist, the record control part 162 for 
postrecording generates the media information file corresponding to each dynamic 
image file. The generated media information file is recorded on the optical disc 131. 
[0195] 



Next, the record control part 162 for postrecording adds the file name corresponding 
to each data, the start address of the stored field, data size, etc. to a media 
information file, when back voice data, still picture data, etc. are recorded by 
postrecording later. Drawing 38 shows the data structure of a media information file. 
The dynamic image file name corresponding to 1:1 in a media information file, a free 
space file name, And the file name list of files (a back voice file, a still picture file, etc.) 
which carries out postrecording and is recorded is described, and the operating 
condition management information of interleave areas is described further. 
[0196] 

Since the files which media information file MOVE0001.MIF makes the object of 
reference are a dynamic image file, a back voice file, and a still picture file when it 
explains referring to drawing 37 and drawing 38 , these file names are described by the 
media information file as an object to refer to. In the example of drawing 37 , the still 
picture file and the back voice file are recorded on the field in front of a video data in 
the successive data field. Let data processing equipment be an object of reference of 
free space file MOVE0001 .EMP. It is specified as a free space file as a set of the field 
(free space E) where the file in a successive data field does not exist, and the field is 
used as a record section at the time of recording a back voice file etc. on the optical 
disc 131. 
[0197] 

The still picture files 1 and 2 which are two files are recorded on field F1 in front of a 
video data. At this time, to the realm name "F1" of the operating condition 
management information of a media information file. The file name (STILL0001.JPG, 
STILL0002.JPG) of the still picture files 1 and 2, each start address #1 and #2 
(relative address of the file head which set the head of F1 to 0), and each data size are 
described. If a media information file is seen as shown in drawing 38 , in relation to a 
certain dynamic image file An usable file, For example, since the file name of files, 
such as a back sound and Still Picture Sub-Division, and storing position which are 
reproduced synchronizing with the dynamic image file can specify easily, when a user 
creates the play list who does synchronous reproduction of the back sound etc. to an 
image, data can be used easily. Since the operating condition is managed at one place 
when using the same video data, a back sound, Still Picture Sub-Division, etc. from 
another play list especially, reuse of the same data is easy. 
[0198] 

By drawing 37 and drawing 38 , the back voice file etc. were interleaved by the 
animation data file in the successive data field, and it was explained that the media 
information file managed the operating condition of interleave areas. However, a media 
information file shall not be based on whether for a free space file to interleave and to 
be recorded, but shall be generated, and shall record management information 
including the information about the regeneration time of a dynamic image file, and the 



relation of a recording position. 
[0199] 

Next, the application of this media information file is explained. Since the file which is 
the target of access in relation to a dynamic image file is described by the media 
information file, if a media information file is used, the play list who realizes 
simultaneous reproduction easily is generable ( drawing 38 ). That is, if a media 
information file is referred to when arbitrary salvage pathways are specified about a 
dynamic image file by the play list whom a user creates, the back voice file which can 
be referred to in the salvage pathway of the animation, a still picture file, etc. can be 
specified easily. Although the means for inputting a play list into drawing 4 is not 
indicated, as long as during the video data to reproduce and its regeneration phase etc. 
can be specified, a mouse and the input means of well-known of a keyboard etc. may 
be sufficient, for example. 
[0200] 

Drawing 39 shows the data structure of a play list file. The file name list and 
reproduction control information of the file which a play list refers to are described by 
the play list file. Reproduction is started according to the reproduction timing each file 
referred to from a play list was described to be by reproduction control information, 
and reproduction is continued according to reproducing time length. When the data 
and reproduction timing which are made into the object of simultaneous reproduction 
are directed by the user, the record control part 1 61 or the record control part 1 62 for 
postrecording, Still Picture Sub-Division and the back voice file name which are 
included in the information on the dynamic image file and salvage pathway are 
specified based on a media information file, those reproduction timing, reproducing 
time length, etc. are further specified based on a user's directions, and it describes to 
a play list file. 
[0201] 

As for the Records Department 120, it is preferred to concentrate physically and to 
record a media information file and a play list file on the optical disc 130. It is because 
the pickup 130 can read these files on a memory (for example, buffer memory 164) at 
once in a short time. For example, if a user deletes a still picture file, it will be 
necessary to perform the media information file and a play list's correction processing 
in which the still picture file is managed but, and, After correcting each data on a 
memory, it can record on the optical disc 131 at once, without the pickup 130 
performing seek operation. 
[0202] 

In one successive data field, it may comprise two or more dynamic image files and an 
interleave file interleaved in the meantime. Drawing 40 shows the example of 
arrangement of a dynamic image file and an interleave file stored in a successive data 
field. Here, when exposure time is short, the record control part 162 for postrecording 



can record two or more files (A, B, C, and D) in one successive data field of a video 
data. Also at this time, a media information file is generated corresponding to each of 
each dynamic image file. Information, including the back voice file relevant to a 
corresponding dynamic image file, etc., is described like previous explanation by each 
media information file. Interleave areas can be used effectively by such record. 
[0203] 

Drawing 41 shows other examples of arrangement of a dynamic image file and an 
interleave file stored in a successive data field. Specifically, the successive data field 
which comprises two or more dynamic image files when the exposure time of an 
animation is shorter than the reproducing time equivalent to the minimum length of a 
successive data field, and an interleave file interleaved in the meantime is shown in 
drawing 41 . In the case of this example, the record control part 162 for postrecording 
can shorten data size of interleave areas, can reduce reproducing time, such as a back 
sound, and can adjust that reproducing time to the same reproducing time as an 
animation. However, in order to secure a postrecording field, the record time length of 
the video data must be determined. For example, if it records for 5 seconds, it is 
necessary to be a recording mode which carries out an automatic-recording stop. Or 
even if it is usually record, it is necessary to rearrange the recording position of a 
video data so that the field for postrecording may become short, when time no record 
to be is short. Interleave areas can be used effectively also with such a record method. 
[0204] 

Drawing 42 shows the example of arrangement of further others of a dynamic image 
file and an interleave file stored in a successive data field. Unlike the example of 
drawing 41 , in the example of drawing 42 , interleave-areas F1 - the data size of F4 are 
still the minimum data sizes of a back voice area, and may shorten only data size of a 
video data portion. However, since the size of the interleave areas which store the 
data by which postrecording was carried out in this case becomes large, recording 
efficiency may fall. 
[0205] 

By a media information file, it explained until now having managed the video data and 
each data file in the interleave areas corresponding to the video data. However, as 
shown in drawing 43 , each data in interleave areas may be dealt with as some data in 
one interleave file. Refer only to a dynamic image file and the interleave file for the 
media information file of drawing 43 . Drawing 44 shows a data structure in case a 
media information file refers to only a dynamic image file and an interleave file. In an 
interleave file, since a back sound, still picture data, free space, etc. are specified, 
they are specified in "classification." As compared with the case where back voice 
data, still picture data, etc. are regarded as an individual file, data volume peculiar to 
files, such as a header of each file, is reducible. 
[0206] 



Next, the modification at the time of generating a play list file is explained. Drawing 45 
shows the managing structure of the various data in an interleave file. As mentioned 
above, the record control part 161 or the record control part 162 for postrecording 
records the operating condition of the record section by the various data (sounds, 
such as a back sound, Still Picture Sub-Division, free space) in an interleave file in a 
media information file. Play list file #1 holds the information kind of sound #1, Still 
Picture Sub-Division #1, and Still Picture Sub-Division #2, a data position, 
reproduction timing, etc. in reproduction control information. Play list file #2 holds the 
information kind of Still Picture Sub-Division #1 and Still Picture Sub-Division #2, a 
data position, reproduction timing, etc. in reproduction control information similarly. 
As mentioned above, the record control part 161 or the record control part 162 for 
postrecording generates a play list file based on a media information file. 
[0207] 

Drawing 46 shows the data structure of the play list file which refers to an interleave 
file with a dynamic image file. Since some data of an interleave file is equivalent to 
each back voice data in interleave areas, still picture data, etc., if MOVE0001.INT is 
searched at the time of each play list creation, an operating condition and a free 
space can be known. That is, since there is no necessity of searching the reproduction 
control information of a created play list, a new play list's creation is easy. 
[0208] 

In drawing 45 , although voice data and still picture data shall be recorded in an 
interleave file, it may record as the voice data file which became independent of an 
interleave file, or a Still Picture Sub-Division data file. By considering it as the file 
which became independent to this appearance, an interleave file will include only an 
intact field. However, in this case, even if it is, the physical position of the data area 
currently assigned to the interleave file from the first shall not change. 
[0209] 

Drawing 47 shows the managing structure of the various data in the interleave file in 
this embodiment. The point of difference with drawing 45 is that the operating 
condition management information recorded in a media information file considers it as 
the object of management of only the information about a free space. 
[0210] 

Drawing 48 shows another managing structure of the various data in the interleave file 
in this embodiment. Signs that only a free space which is not referred to by a play list 
is made into the administration object are shown clearly. If a media information file is 
referred to at the time of new play list creation, an unused data area can grasp easily. 
However, it is necessary to search all the play list files which refer to MOVE001.MPG, 
and to investigate a data use situation. 
[0211] 

Drawing 49 shows other managing structures of the various data in the postrecording 



file of the non interleave system in this embodiment. In this managing structure, the 
operating condition of the free space secured beforehand is managed by only the play 
list. That is, classification, such as a back sound in the postrecording file generated 
behind, Still Picture Sub-Division, and a free space, a start address, etc. are managed 
as reproduction control information of a play list file. However, to reuse the various 
data in the existing postrecording file in this case at the time of new play list creation, 
it is necessary to search the reproduction control information in the existing play list, 
and to grasp an operating condition. 
[0212] 

(Embodiment 3) 

According to 1st and 2nd embodiments of data processing equipment, it did not take 
up in particular about the recording position on the optical disc of the generated file. 
However, if the cases where seek time becomes short depending on the recording 
position of a file increase in number, the data volume in a buffer will become difficult 
to become less, and there is an advantage, such as becoming strong [ to vibration ] as 
a result. That is, if a possibility that data remains in the memory is high even when a 
pickup separates from a reading position at the time of vibration, a possibility that the 
data which should be reproduced will be lost will also become low. If seek time 
becomes short, the start time delay of simultaneous reproduction can be shortened. 
The margin of access can be assigned to another access. The necessity of a user 
being conscious and leaving the field for after recording is also lost. Thereby, when a 
user plans after recording later, it is lost that there is no remaining record section and 
it cannot carry out. Then, a desirable recording position and the application relevant to 
it are explained hereafter. 
[0213] 

Drawing 50 is radially related in free space file DISC0001 .EMP, and shows the example 
of the record section of an optical disc mostly provided in the half position. "The 
record section of an optical disc is a half position mostly" means the position of the 
central part of about 3% of within the limits of the storage capacity of an optical disc, 
for example, when based on the position of the half concerned. A recording position is 
determined by the record control part 161 or the record control part 162 for 
postrecording after an opening is checked by the field primary detecting element 160. 
The maximum movement magnitude and transit time at the time of seeking between a 
video data and voice data can be made into a half by recording back voice data on the 
free space in a free space file later. The object of the record section of an optical disc 
mostly recorded on a half position may be a direction of a dynamic image file. Even if it 
is a case where a dynamic image file is recorded on this position, it is because the 
maximum movement magnitude and transit time at the time of seeking between a 
video data and voice data as well as [ completely ] a previous example can be made 
into a half. This is the same also in the following examples. 



[0214] 

Drawing 51 shows the operation order of the pickup 130 when reproducing an image 
and a back sound synchronously. The pickup 130 moves first to a postrecording file 
(for example, file of back voice data or still picture data). First, the worst seek time 
that the pickup 130 requires at this time becomes half [ of maximum seek time T SEEK ]. 
Then, a postrecording file is read (reading #1). Then, the pickup 130 moves to a 
dynamic image file from a postrecording file. The worst seek time for which the pickup 
130 requires also at this time is a half of maximum seek time T SEEK . Since the transit 
time of the pickup 130 of two batches in consideration of the round trip of a voice file 
from a dynamic image file can be reduced by half by this, the amount of picture image 
data which should be secured into the buffer memory 164 can be reduced. It becomes 
possible to reduce the time delay to a reproduction start by maximum seek time T SEEK . 
[0215] 

Drawing 52 shows other read-out procedures of the data in this embodiment. In this 
example, a graphics file other than a dynamic image file and the voice file about a back 
sound is read further. Since a voice file and a graphics file are obtained as a result of 
carrying out postrecording, a part of free space file shown in drawing 50 is assigned to 
the record section. Therefore, the advantage of drawing 51 is acquired similarly. First, 
the pickup 130 seeks the storing region of the dynamic image file which is the target 
of read-out, after reading a voice file. The abbreviation half (t^) of maximum seek time 
Tseek ma y be sufficient as the seek time at this time as mentioned above. 
[0216] 

Next, the record control part 162 for postrecording reads the necessary part of the 
successive data field of a dynamic image file a maximum of n times. In that case, seek 
operation of the maximum (n-1) time is performed. Then, a voice file is read again. The 
seek time to a voice file is a half (t^) of maximum seek time T SEEK . 
[0217] 

After read-out of a voice file reads a graphics file further. Since the greatest transit 
time at the time of moving between a voice file and a graphics file is in free space, it 
turns into time (T^) still shorter than the half (t^) of maximum seek time T SEEK . 
[0218] 

After reading a graphics file, seek operation is again performed to a dynamic image file, 

and a dynamic image file is read from a position. 

[0219] 

As explained above, seek operation of the maximum (n+3) time is performed by 
reading a graphics file in addition to a dynamic image file and a voice file. However, 
before long, since 3 times of the seek time during a different-species file are below 
half (t^) of maximum seek time T SEEK , it can stop the amount of continuation read-out 
small. If it puts in another way, minimum length of a successive data field to an 
animation can be shortened further. 



[0220] 

The following several 50 and several 51 relations are obtained by drawing 52 . 
[0221] 

[Mathematical formula 50] 

(V r -V 0 )tV-CDA=VOx(nxTsEEK+2xthj+tsJ+tA-CDA+t G -CDA) 



[0222] 

[Mathematical formula 51] 

(A r - A 0 ) (tA-CDA + tG-CDA)=A 0 x(nxTsEEK+2xt h j+tsj+tv-CDA)x2 



[0223] 

Reading time of the successive data field of graphics data was made into t G _ CDA here. 
Other signs are as having explained in relation to a 1st embodiment. From this relation, 
when t G _ CDA is made into the predetermined bit rate, it can ask for t v _ CDA and t A _ CDA like 
a 1st embodiment. 
[0224] 

By the above composition, even if it does not record voice data and graphics data by 
turns physically, the amount of continuation read-out of the video data for realizing 
seamless postrecording reproduction (the amount of buffers) can be stopped small. 
[0225] 

Drawing 53 shows the example which shifted free space A-C which constitutes free 
space file DISC0001.EMP in a position which is related radially and is different, and 
has arranged it. [ two or more ] For example, the position shown as free space B 
corresponds to the slash field of drawing 50 . Each field says the position of 3% of 
within the limits of the storage capacity of an optical disc. Since the transit time of 
the pickup 1 30 is shorter than maximum seek time T SEEK and ends even if it establishes 
free space in the business shown in drawing 53 , the rate which decreases in the data 
in the buffer can be stopped small. 
[0226] 

Drawing 54 shows the constituted example to which a part of original free space file 
was assigned as a postrecording file. Some fields of the original free space file where 
the storage area on the optical disc 131 of play list PLAY0001.PLF was secured 
beforehand are used. The remaining portion of free space is reconstructed as free 



space file DISC0001.EMP in which data size decreased. 
[0227] 

The data type in a postrecording file, an address, and the address of free space are 
recorded as operating condition management information in space control file 
MOVE0001.MAN. A space control file will manage the situation how the free space of 
the basis is used, if the free space secured to postrecording of the whole optical disc 
from the beginning is managed and the free space is used by postrecording later. 
[0228] 

On the other hand, drawing 61 shows the example which provides a postrecording 
information file and manages the operating condition of the local field of an optical 
disc. The management method shown in drawing 61 is a modification of the 
management method shown in drawing 54 . Namely, at the point about data 
management in case back voice data etc. are interleaved between the successive 
data fields of a dynamic image file, although both drawing 54 and drawing 61 are the 
same, At drawing 54 , it differs by drawing 61 t o the operating condition of the free 
space secured to postrecording of the whole optical disc by the space control file 
being managed in that the operating condition of the free space of the whole optical 
disc is managed by the postrecording information file. In the point of managing a data 
area, it is the same as a previous space control file. 
[0229] 

For example, data processing equipment records a file in following order using a 
postrecording information file. First, the Records Department 120 records reserved 
area file DISC0001.EMP on a disk center section at the time of the format of an 
optical disc. Next, an optical disk unit records a dynamic image file and a media 
information file. Then, in order to carry out postrecording of a back sound, Still Picture 
Sub-Division, etc., postrecording file PLAY0001.PRF and a postrecording information 
file are generated for a part of field which reserved area file DSC0001 .EMP owned first, 
and the field is assigned. Then, the field of a postrecording file is assigned to a voice 
file. A postrecording file owns the remainder. And the play list file which carries out 
simultaneous reproduction of a dynamic image file and the voice file is recorded. A 
play list's generation and the regeneration using a play list, The media information file 
which manages the time stamp of a dynamic image file and a dynamic image file, etc. 
as shown in drawing 54 and 61, It is carried out using the postrecording file which 
secures an intact portion among the fields secured to the postrecording information 
file which manages the data by which postrecording is carried out, and which was 
/Carried out, and postrecording, and the play list file which specifies a play list. 
[0230] 

Drawing 55 shows the data structure of a space control file. It is described by space 
control file DISC0001.MAN in what kind of size the data of what kind of classification 
is stored in which position to all the free space of the beginning. On the other hand, 



play list PLAY0001.PLF shown in drawing 54 is managed with reference to sound #1, 
Still Picture Sub-Division #1, Still Picture Sub-Division #2, and a free space. The 
information for referring to these is the reproduction control information already 
explained in Embodiment 2. This reproduction control information manages an open 
address also to a free space. 
[0231] 

Since a space control file always manages all the operating conditions of the free 
space file for postrecording secured at the beginning as above-mentioned, reuse of 
the various data in a space control file is easy at the time of new play list creation. 
The position of free space can also be efficiently searched by referring to the 
operating condition management information in a space control file. 
[0232] 

Drawing 56 shows the example of a data structure when not providing a media 
information file. In this example, the operating condition of interleave areas can be 
managed collectively and employed by space control file DISC0001 .MAN, without 
specifying a media information file. The data structure of the space control file at this 
time is the same as that of drawing 55 . 
[0233] 

Drawing 57 shows the example which provided data transfer management information 
in the free space information file. Data transfer management information manages the 
recording position of the data which should be transmitted, for example by five second 
bits, and its data. For example, the data of sound #1 is data which should be read from 
a postrecording reproduction start within 10 seconds, and Still Picture Sub-Division 
#1 is data which should be read from a postrecording reproduction start by 20 
seconds. Still Picture Sub-Division #2 is data which should be read from a 
postrecording reproduction start from 30 seconds to 40 seconds. 
[0234] 

Drawing 58 shows the example of such data transfer management information. Data 
size shows the data size which should be read in 5 seconds. What the sound of 
0.256Mbps should be read for by 5 seconds in the following 5 seconds for 5 seconds of 
the beginning is shown. What Still Picture Sub-Division #2 should be read for is shown 
for the following 10 seconds. It is shown that there is no data which should be read for 
the following 10 seconds. And what Still Picture Sub-Division #2 should be read for is 
shown for the following 10 seconds. 
[0235] 

When reading the data of a postrecording file by providing data transfer management 
information and managing transfer time, the amount of read data can be determined 
efficiently. For example, what is necessary is just to read the data by 40 seconds, if 
the disk unit of enforcement is a high speed more even if it is a case where it is 
transfer time 60 seconds, on the conditions of seeking performance and data transfer 



time that the amount of read-out of the 1st postrecording file was decided 
beforehand. Then, the data and the recording position which should read for 40 
seconds can be known from data transfer management information. By being premised 
on such processing, data processing equipment can be operated so that only data 
required in a postrecording file may be recorded. If there is no data to be transmitted 
in a certain transfer time section, it will become unnecessary that is, to record no data 
in a postrecording file. On the other hand, when such data transfer management 
information does not exist, it is necessary to secure an unused data area in a 
postrecording file. It needs to be premised on transmitting the data of a postrecording 
file with a fixed bit rate when there is no data transfer management information. 
[0236] 

On the other hand, drawing 59 shows the example which provided the free space file 
not to the record section for postrecording but to the record section for video datas. 
For example, editing processing of the data stream by which a video data and back 
voice data were interleaved is carried out, and the case where the portion in front of a 
video data and a back portion are deleted is considered. The portion which was 
deleted by editing processing among the dynamic image parts currently interleaved, 
and is no longer used is dealt with as data which constitutes free space file 
DISC0002.EMP in the disk for video datas. That is, it can be judged that the portion of 
the dynamic image file specified by the free space file is not the reproductive target. 
[0237] 

An above-mentioned example is applicable similarly to the data of the record section 
for postrecording interleaved. Drawing 60 shows the example which provided the free 
space file for interleave areas. The portion which was deleted among the data of the 
field currently interleaved like the example of a video data, and is no longer used can 
be dealt with as data which constitutes free space file DISC0002.EMP for video datas. 
[0238] 

The record section of the data which became a part of space control file 
DISC0002.EMP and DISC0003.EMP may hold the data as it is, and it may be used for it 
as a field which records other files, such as a still picture file photoed, for example. 
[0239] 

When postrecording by a non interleave system in Embodiment 3 of this invention, the 
example which starts a field from free space file DISC0001.EMP was explained, but as 
long as there is free space of a disk, a new free space may completely be assigned. 
[0240] 

In the embodiment of this invention, not only a sound but still picture data, graphics 
data, text data, a video data, an execution program, etc. may be recorded on the field 
which records back voice data. 
[0241] 

In each embodiment of this invention, the units of the minimum length (minimum size) 



of the successive data field which records an animation, Still Picture Sub-Division, 
graphics, etc. are either transfer time, reproducing time and display time, and each can 
be converted, as expression showed. As Embodiment 1 described reproducing time 
and transfer time, it is necessary to take into consideration the delay for 1 second in a 
system target decoder model. 
[0242] 

The integral multiple of a sector size, for example, a logical block, may be 16 K bytes, 
and in each embodiment, although the logical block considered it as 32 K bytes and 
the sector was 2 K bytes, the sector may be 2 K bytes in logic block size. Both a 
logical block and a sector may be 2 K bytes. 
[0243] 

In each embodiment, a QuickTime format may describe a play list file. Or in each 
embodiment, the simultaneous reproduction (parallel reproduction) timing of a 
dynamic image file and a back voice file may be described in the SMIL (Synchronized 
Multimedia Integration Language) language standardized by W3C. Thereby, the relation 
between a dynamic image file and a back voice file can be clearly described from 
viewpoints of reproduction timing etc. For example, the start part of simultaneous 
reproduction can be specified by specifying the lapsed time from the head of an image 
file, and the lapsed time from the head of a voice file. Even when a dynamic image file, 
a back voice file, and this file are moved to a personal computer by using an SMIL 
language, it becomes refreshable with the SMIL player of the application software on a 
personal computer, etc. 
[0244] 

In each embodiment, the image compression mark and the speech compression mark 
presupposed that they are an MPEG 2 image compression mark and an AAC 
compression code, respectively. However, they may be an MPEG1 
image-compression mark or an MPEG4 image compression mark, a MPEG-Audio 
compression code, Dolby AC3 compression code or a Twin-VQ compression code, 
etc. In each embodiment, it was presupposed that the back sound to an animation is 
recorded on a back voice file. However, with an animation, timing may record unrelated 
music (BGM etc.) directly and may be reproduced by the same method as playback of 
a back sound. 
[0245] 

In each embodiment, although the maximum transit time of the pickup was written in 
with the time of reading and presupposed that it is the same by the time, it may differ. 
However, when it differs, it is necessary to choose the more suitable one as the 
maximum transit time of a pickup, or the larger one, and to ask for the data size of a 
successive data field. 
[0246] 

moreover — the explanation mentioned above — a truss — the unit which 



constitutes a port stream presupposed that it is 188 bytes of transport packet. 
However, 4 bytes of transmission timing information (for example, value expressed 
with the clock value of 27 MHz) can be added just before a transport packet, and a 
total of 192 bytes of unit packet can also be used. 
[0247] 

It replaces with a transport stream, a program stream, and an elementary stream in 
old explanation, Other data streams, such as a QuickTime stream and a stream which 
used the ISO Base Media format as the base, may be used. 
[Industrial applicability] 
[0248] 

This invention is applicable to the optical disk unit which performs processing which 
synchronizes and can play the sound etc. and image which were recorded by 
postrecording, and even if it is an inexpensive optical disk unit which has a 
comparatively low speed seek time especially, it is applicable. This invention can be 
applied to an optical disc also to the optical disk unit which can perform postrecording, 
and can use the record section of an optical disc efficiently. 
[Brief Description of the Drawings] 
[0249] 

[Drawing 1] It is a figure showing the composition of the functional block of the 
conventional data reproduction apparatus. 

[Drawing 2] It is a figure showing the operation order of the pickup 130 when 
reproducing an image and a back sound synchronously. 

[Drawing 3] It is a figure showing the time transition of the code amount (data volume) 
of picture image data and the code amount (data volume) of back voice data in the 
buffer memory 172. 

[Drawing 4] It is a figure showing the composition of the functional block of the data 
processing equipment by this embodiment. 

[Drawing 5] It is a figure showing the composition about the recording function of the 
data processing equipment shown in drawing 4 . 

[Drawing 6] It is a figure showing the data structure of MPEG-TS generated by data 
processing equipment. 

[Drawing 7] It is a figure showing the relation between MPEG-TS and the data area of 
the optical disc 131 . 

[Drawing 8] It is a figure showing the state where the recorded data is managed in the 
file system of the optical disc 131. 

[Drawing 9] It is a figure showing the data structure of each allocation descriptor. 
[Drawing 1 0] It is a key map which is a figure showing the relation between one file and 
a successive data field. 

[Drawing 1 1] It is a figure showing the composition about the postrecording function of 
the data processing equipment shown in drawing 4 . 



[Drawing 12] It is a figure showing the data flow at the time of the postrecording in 
data processing equipment. 

[Drawing 13] It is a figure showing the relation between the data structure of TS in a 
back voice data file, and the data area of the optical disc 131. 

[Drawing 14] It is a figure showing the composition about the regenerative function of 
the data processing equipment shown in drawing 4 . 

[Drawing 15] It is a figure showing data flow when reproducing the back sound in data 
processing equipment by which postrecording was carried out. 

[Drawing 16] It is a figure showing the record rule in the case of recording a dynamic 
image file and a back voice file by turns. 

[Drawing 1 7] It is a figure showing the data structure of TS containing a video data and 
back voice data. 

[Drawing 18] It is a figure showing the operation order of the pickup 130 when 
reproducing an image and a back sound synchronously. 

[Drawing 19] It is a figure showing the time transition of the code amount (data 
volume) of picture image data and the code amount (data volume) of back voice data 
in the buffer memory 164. 

[Drawing 20] It is a figure showing the more detailed operation order of the pickup 130 
when reproducing an image and a back sound synchronously. 

[Drawing 21] It is a figure showing the time transition of the code amount (data 
volume) of picture image data and the code amount (data volume) of back voice data 
in the buffer memory 164. 

[Drawing 22] It is a figure showing the data structure of a program stream. 

[Drawing 23] It is a figure showing the decoder model of picture image data and voice 

data recorded by the interleave system. 

[Drawing 24] It is a figure showing the decoder model corresponding to the program 
stream containing Still Picture Sub-Division. 

[Drawing 25] It is a figure showing the example of a reproduction model when recorded 
on the field which a video data, and back voice data or still picture data (or graphics 
data) left physically. 

[Drawing 26] It is a figure showing the example of a reproduction model when a video 
data, and back voice data or still picture data (or graphics data) is recorded on the 
field which continued physically. 

[Drawing 27] It is a figure showing the video data recorded on the field which continued 
physically, and back voice data. 

[Drawing 28] It is a figure showing signs that record the dummy packet (dummy 
V_PCK) of a maximum of 15 dummies on the end of VOBU, and the end of VOBU is 
coincided with the end of an ECC block. 

[Drawing 29] It is a figure showing the data structure of the video pack (V_PCK) based 
on the DVD-VR standard / DVD-Video standard used as a dummy packet. 



[Drawing 30] It is a figure showing the data structure of sub picture pack (SP_PCK) 
used as a dummy packet. 

[Drawing 31] It is a figure showing the operation order of the pickup 130 in 
consideration of longest seek time T SEEK and short seek time T^. 

[Drawing 32] It is a figure showing the operation order of the pickup 130 when reading 
a video data ranging over interleave areas. 

[Drawing 33] It is a figure showing the successive data field where a video data and 
back voice data are interleaved, and the successive data field of other back sounds 
recorded on a different field. 

[Drawing 34] The still picture data which replaces with the back voice data of the N A 
individual in a successive data field, and comprises an ECC block of an N s individual is 
a figure showing the data structure currently interleaved by the video data. 
[Drawing 35] It is a figure showing the relation between an SCR interval and the 
reproducing time of an image. 

[Drawing 36] The composition of the functional block of P-STD is shown. 

[Drawing 37] It is a figure showing the various files and free space file in the 

successive data field managed by media information file MOVE0001 .MIF. 

[Drawing 38] It is a figure showing the data structure of a media information file. 

[Drawing 39] It is a figure showing the data structure of a play list file. 

[Drawing 40] It is a figure showing the example of arrangement of a dynamic image file 

and an interleave file stored in a successive data field. 

[Drawing 41] It is a figure showing other examples of arrangement of a dynamic image 
file and an interleave file stored in a successive data field. 

[Drawing 42] It is a figure showing the example of arrangement of further others of a 
dynamic image file and an interleave file stored in a successive data field. 
[Drawing 43] It is a figure showing the media information file which refers to a dynamic 
image file and an interleave file. 

[Drawing 44] lt is a figure showing the data structure of the media information file at 
the time of being a file which a dynamic image file and an interleave file refer to. 
[Drawing 45] It is a figure showing the managing structure of the various data in an 
interleave file. 

[Drawing 46] It is a figure showing the data structure of the play list file which refers to 
an interleave file with a dynamic image file. 

[Drawing 47] It is a figure showing the managing structure of the various data in the 
interleave file in Embodiment 2. 

[Drawing 48] Only a free space which is not referred to by a play list is a figure showing 
clearly signs that it is considered as the administration object. 

[Drawing 49] It is a figure showing other managing structures of the various data in the 
interleave file in Embodiment 2. 

[Drawing 50] It is a figure in which relating free space file DISC0001.EMP radially, and 



showing the example of the record section of an optical disc mostly provided in the 
half position. 

[Drawing 51] It is a figure showing the operation order of the pickup 130 when 
reproducing an image and a back sound synchronously. 

[Drawing 52] It is a figure showing other read-out procedures of the data in this 
embodiment. 

[Drawing 53] It is a figure showing the example which has arranged the free space A-C 
which constitutes free space file DISC0001.EMP in a position which is related radially 
and is different. 

[Drawing 54] A part of original free space file is a figure showing the example 
constituted as a postrecording file. 

[Drawing 55] It is a figure showing the data structure of a space control file. 
[Drawing 56] It is a figure showing the example of a data structure when not providing 
a media information file. 

[Drawing 57] It is a figure showing the example which provided data transfer 
management information in the free space information file. 

[Drawing 58] It is a figure showing the example of such data transfer management 
information. 

[Drawing 59] It is a figure showing the example which provided the free space file for 
video datas. 

[Drawing 6Q] It is a figure showing the example which provided the free space file for 
interleave areas. 

[Drawing 61] It is a figure showing the example which provides a postrecording 
information file and manages the operating condition of the local field of an optical 
disc. 

[Drawing 62] It is a figure showing the reading appearance procedure at the time of 
physical data arrangement and simultaneous reproduction of the dynamic image file 
recorded by the non interleave system, and a back voice file. 

[Drawing 63] It is a figure showing the dynamic image file and back voice file which 
were recorded by the interleave system. 
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B l± , m IS ft x - # J: ffi IB S ^ 7* - 9 <D m H tU L , *5 £ tf M * tU £ ft fc f - * K S 

-3u^T^iEi!ft*fe«ttfa5gB#Pos^*ffi^-ras^«ijwffl5i:, is ^ k. m -3 ^ r to 12 m m 

* ^ y 7 r * ^ U t , R*a*ft/£i»iB?fc«-r-***«-rseii«^y77'^ ; eUi:*flt 50 
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a. X ^ 5 o HU IS W £ frJ ffl , P/i£0#(iii|(fr 5tfiie§pA7 7 Kiyieg^f 

— **Sl*a-r«fc3^lS^L, %<Dtik. ffi IE ^ -y F *< & tb lc S f 5 « * B$ RB <0 (n + 2) 

ffi ( n : 2 J.X ± (75 @ $ ) tfflStiJSlO WK *5 J; £>\ ^ O 'f 5 - ffi IE tt 1*3 © £ J* 7* - £ © 
[004 1 ] 

fu IE! H 1 OBJ^fcitfifS^ 2 OBtP^(:b/:-3tffSI^t 5fcfet^gS:iIB»«f 

— # © — 9 Mli. S 1 OSfFlfeiO'i 2 OStflOfDi:, fij IE Bfc ft -7 - £ Ol* tU L 31 JS 
t CO M © {iff X 35 -3 T t <fe f o 

[ 0 0 4 2 ] 10 

ffiK#ffi^«cDf-?fi^, MfEW^^'-^cOI^^tH LtSt58ieiH?*5S3 © B# 
iafc«JiS»«f-^OK*aiU2Stoa*n7Si*Lftfili:f L^SuffiJtf-f x^^e. 
, ffi IE ft *s <fc itu IE § ^ £r [S] #3 L X H 4 L T & «fc ^ 0 
[ 0 0 4 3 ] 

[ 0 0 4 4 ] 

M IS OH m ■f - * *5 * Kt I E & * t 1 - 9 <D - 7j f± , tu f E ft x ^ X * © f e ^ ^ $ © 5 , ¥ 
S#fafcML'fi&W<0««tee»£ftT43D, hIj IE -y F & ftfc B -f 3 « ± Bf l± , tu 

,?e ye x * © s& 1*1 t & h t © ira to 9 sa k & t 5 b$ rb © p» ^ » o b$ ihj -e * o t t <t t> 20 

o 

[ 0 0 4 5 ] 

^^Bitinif, T-^i^hsc t:&<i§£-r?>c fc^Ritia-r — *fflaae«*» 
s c t x # & o w > it«w«^fc^-**-ri»**r*fifa*7*-*«i3»iiiT*a&o 

T t 7 s - * * & #J n S c i: ft < ft £ * fT 3 C i: # T- t 5 0 * fc , * 5£ Bfl © -r - * ffi PP. S IH 
KAhtf, IE II ffi « * a * W fij ffl L T ff x - £ te <fc ^ t* - 9 % IE §i ? * c 4: T* 

[ 5£ £ * Sfe f 5 7c 46 © « & © fl? & ] 
[ 0 0 4 6 ] 

cmmmm 1 ) 

ISIti, DVD-RAM -r -f77, B I u-r ayf-f77 (BD) |©*f-fX71 

3 lie, f^^7^'-^fci;a"^^x-^^^tyttiia7 : '-^xhU-A^fEai-r?><ii:*''T^ 
, * fc , IE m ? n fz 7 s - 9 X h 'J - A % n £. ? 2> C t t 5 f? i> o 
[ 0 0 4 7 ] 

* e. t , 7 s - ^mnmwat. m m. *s «t tf s ,w * ,ie aifetttftft « ;» * & ts^x 

ffllSIB, 3|g^Jtlf;ig^ (original audio) lz it X X . SPf 7c tc |g g L fc * g ^ 
(substitute audio) *W«i:MllB5*Til4t t^t?* 5. 
[ 0 0 4 8 ] 

El 4 tc ^ -r 7=" - ^ ifiiSIti, Efi«HBfeJ:tfS±«fliOPi***LTV^*. cn?,{± 
54 iE L W fig T* & 5 . 7i m ? % £ t X' ^ 2> „ «t -d X , 7* - * ffi PI! S R « ^ s£ © ¥ HQ 

tc fie -3 /c se s ffi m * ft r> 7* - # ie it s a £ l t , $ fc « , laoficiifoftsijiis 

[ 0 0 4 9 ] 

§0 ClTOKWTIl, iif-7X h 'J-Ati |-7y7>1?-h7 h U-A (TS) t$5 
[ 0 0 5 0 ] 
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B5B, m 4 ic 7T, t -r - 9 & if m m cd e a w ab k h -r 5 « $ * ^ f . f-«i8ia 

. W {* <1 ¥ A ±1 gP 1 OOfc, ^ EE *?S g|5 1 0 1 t > ^ ft A 73 gP 1 02t, g E gP 
1 03t, h ^ > X si? - h X h U - A m xl gP 1 0 4 4: , Jf h«4» 1 0 5 k, 

IE m gP 1 2 0fc, If £ SB l 2 l , »17n7f SISl 4 l i: , aa-r-^SB«ttW3l5 
1 60h f E fi ftfj fHU gP 1 6 1 t^StS, 
[ 0 0 5 1 ] 

B* <£ <I ^ A 73 gP 1 0 0l4B*ft!{l^A73i$!7-T$>»3, B^{t-r'-^^aT^ft«^^Slt^ 

* o I* « JE fiS SP 1 OlttWftfl^O-r-^B^EEJS^F^rkUT^fft-r-^^^lS-rSo C 
© BE i&H ft *i {t (4 , $1 * fcf I SO/I EC 1 3 8 1 8 - 2 0MPEG2h*f^EiT'$5 

c § j* <s ^ a * gp i o 2 (±t^fi^A7ja?Tfe , ■&^f ; '-^^*-r^^{i^%§it^ 10 

<D J£ *t ft ft 14 . I SO/I EC 1 38 1 8-7<DMEPG2-AAC(Advance 
d Aud i oCod i n g)E»TS«. § ^ ft ^ A 73 gP 1 0 2*3«fcD*^^E^g|5l 03 

a: , m & ^ *3 i tf x e 5* © ii & o ^ -f n © « tc t *y tz n & . 

[ 0 0 5 2 ] 

& 43 , ^^ffiSSTjitteDo 1 by A C - 3 Eil^ I SO/I EC 1 38 1 8-3© 
MPEG Aud i oLaye r 2 f T'S o T t Sl\ 
[ 0 0 5 3 ] 

0IJ X tf , 7 s - * 5a If m M & tT f* * U 3 - $ T & S *§ ti . B£ M ^ A 73 gf 1 0 0 J: 

t>* r? m o * j- a 73 SB i o 2 ti, en^n^ a -7"sp c h ^ ■& -r ) © » ^ m 73 gc *j ± tf # /» t±j 20 

B ^ A - ML - . * A n - s$ t* £ 5 *§ £ it , Rfllffl^XftWl 0 0 6 iff f^lSf X* 

gp i o 2 i4 , ?tifn^7«ccD ( a ^ * f ) *3 «t tf v -y * ^ p, ta 73 * n ft « « a » i 

[ 0 0 5 4 ] 

h 7 > X >f - h X h 'J - A fll 4 iH? 1 0 4 ( tiL ~f I" *I1 it ffi 1 0 4 J fcffiMtS) 14 , EE «$ 

b U - A ( T S ) S« 5 - ^ T -y h « * gP 1 0 5 (4 , f - ^ Mlglib^fX h 

U n - -r -f > oj m H IE It * - K T* Hi ft L T ^ 5 i: # K , ^S-A^r^^tslitS, ^ - 
5-/^7ht.Sft, T SKSSJhS/^y hTf*«. 30 
[ 0 0 5 5 ] 

K777«'J 1 6 4 14, m 1 2^r#BeL^A i !^^ize-r^4;5^, fta^'-^^-BtW 
KftJJtSiil^-^y^t'J, *54I>'« lSJ»*-l9ttlc«KitiS?'/^7r^t'J 

[ 0 0 5 6 ] 

IE IS gP 1 2 0(i> IE ^ *ij W gP 1 6 1 <D m ^ S "3 V> T 3t y K (lJy?7?^) 1 3 0 

* IfiiJ fflJ L , ,iE i* Hill ffil gP 1 6 1 frh ffi ^ n fc rtiw JI ^ a -y ^ # Jj- © ffi |f{ P> , T S © tT t 2 ' * 
tty*i7l-a-7h (VOBU) s£ £i f ^> o aE^gPl 20 i4, -&VOBU 
% 3 2 K / W h * ffi {C ^ fij L , *0*ffiT?R»3iriEW^*#iPLT — OOlia^nyi'fc 
LT)tf^ X7 1 3 1 ± ,iE f £ o — O © m m y n -y ^ CO ^ 4j T- — o © V O B U © ,E i* 40 
#8 7 L fc « t4 , Ri % M It § c t5<SOVO B U © IE U * M USE W fc ft 5 „ 

[ 0 0 5 7 ] 

ft £. gP 1 2 Hi If 7 7 7 7 7° 1 3 0 Sff LI, )t f / X ^ 1 3 1 T S % $i tB L T 

A/D^si^osaa^fTt^, »TS/^^*ni*t5. 

[ 0 0 5 8 ] 

£ iM! ^ D -y ^ fi ?J! gP 1 4 lli , jgS & : iz JS U T j«| * gP 1 2 1 ^ £ 3ft L T . )tf-fX7l 3 
1 itiei^tlTl^UDF (Universal Disk Format) ~7 7 -4 il/ •> 7 r A O X ^ - X f 

T > SEIS^a^icO«*?g|5g^c^;^^T, iat5F I DSO : 7 7Y;l/i>h U?:f-{X7±© 
•7r-Y;l/gil^^-\»^iAty 0 * ^ ffl ^ H T* fi , l^SA^ic i i: J6TX^-X if 7 b v 50 
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y 7 * m ft- & ts o # X r :n - > £ M L fc f E ft * - K £ & f E ft Bf , x J- U n 

- x ^ > IS ft Bf £ ZJ^ X b U 3 - xV > P £ B£ {C « . cf5 T X ^ - X Id - -y b V -y 7 
<D M ft & ft it ^ T & 2> o 

[ 0 0 5 9 ] 

aiax-^^igfctiiffii 6 0 («t r?sj^^tHgpi 6oj t is a? -f 3 ) i± . H 3 7 n -y 

* s a as 1 4 i rtt'!?i?nn^7tf^^ i 3 \ <dm ^ ^ n^m^u^mmLx , * 

ffifflOil7*D7^tfl*Kg/Stl/-fil?2. 6»»I«LT^4l«LftSt 

ftfeS^n>y^tBiie*^mLTfe< 0 fit, aKliI/'n- > /*saojil7n7 

, si PP. X n y * V fi © 1* Z&frtfft^-rZZ'tlcEMffll 2 0 -\ ill *TJ L , * » « 7 o >y 

* ffi ffl ft IC & & C t IC O l"> T ti , II X u -y * g II gp 1 4 1 ic jl & f * „ 10 
[ 0 0 6 0 ] 

IE ft *J ffll SP 1 6 1 li , 12 ft 35 1 2 0 O m ft * M fll t % o f E ft rfrj fP £P 1 6 1 ^ 46 ffi J§& 

tb gp 1 6 OKiS^lULT, jgSKLfc£#i&g:/ny*^«*;fcffl£-eT*s<o fit 

. IE ft *j m §p i 6 i a, fam?u y ? m&<nm*&&&ft&? zrztfKi^&iiimru y z 

S ^ * f 2 ft £P 1 2 OielftlL, ft 9 X" n <y ? (fc ffl ffi ft K. & o tz i§ # (c ti m a 7 n -y ? g 

aspi 4 1 a so ir 3 » Sfev 12 ft frj flu gp 1 6 i a , fi ^ gp 1 6 ocMLtittfc 

[ 0 0 6 1 ] 

m 6 « , f-Miiiiaotis^n^MP EG-Tsof-^is^st. ts 

te&^cDtfx^^X'v'x^ h n - >y h (Video OB j cct Unit; V O B U)* ft*, V O B U 20 
It 1 ± £D T S /< >T y hi>5ilinTV8, & T S^^-y htDx-^^^Xti 1 8 8 A 
h T & £ o TS/^7Hi, 0J A If , JI tig 2 ft fc B£ m 7* — * *^ iM £ ft ^ ^ -y h (V 
_ T S P ) , JEE ffi * n fz m n >» T - 2 IS M S ft fc -y h ( A _ T S P ) *5 «fc t>" » * ft 

^■£tiZ>m^T£7?-$Z& l M-?Z>tzSb<D^'r-yh (D_TSP) ^ £ ft ty 0 
[ 0 0 6 2 ] 

TS/^7hV_TSPIi'\7?'i:!S{if-? ( \£ 7* * 7* — * ) t^ftfro A_TSP 
(i ^ -y ^ i: g ^ ( ^ - x Y ^- x - * ) t: ^ ft ts 0 D_T S P(i, ^-y^i:Ss*ffl^5 — 
x — ^ i: * ft ty c ^ nf m±, ^ -y 9 f*i (D y -y h ligij ? (Packet ID ; P I D ) (C =fc o 

TlSSiJ?tl?)o El 6 T? li , V T S P t tt P I D = " 0x0020 " x A _ T S P t « P 

I D = " 0 x 0 0 21". D _ T S P IC It P I D = " 0 x 0 0 2 2 " A'lJ D (t It S tit I 1 30 

PAT) tg M * ti ^ y -y h , 7 , n y *5i - v 9 7-f-7;l ( P M T ) tffiUJhft 
'^y F6itf/'B^7A' JnyJ • 'J77l/>7 (PCR) tf#*«hft/^y h# 

[ 0 0 6 3 ] 

EI 7 it , MPEG-TSi:, JKfi'X^ 1 3 1 Or - * «« i: ©H«4^t . TSOV 
OB U (i , B* m V> m 0 . 4 ~ 1 # ^ © ^ £ fl$ liU ( * ^ B.S IfU ) Of-^^A/t'fcO, *f 

^x<7i 3 i oiaf-^siSKEgins. aitt-r-*fli*ii%aw»c3i«iE-r*iiay 

a-y ^A^ISSnTtj 1 ), * H fig II Tit Z. CD m i% £ « * ^ U - hTO»if-^S 
± H| |ia t LT 1 0 # 6 2 0 fj> O x - 9 A s r£ ft 5 ft S » x - ^ «L i, v { f± . ^ a 7 n -y ^7 40 
cri:K:K»3iriE«F#*{*^--r*o I17"n7^f-f t^Xtt3 2 k^W hl?S5 0 
I17D7^li, 2K/Wh<Oty^4l 6itt!„ 
[ 0 0 6 4 ] 

^:*5, UtOOVOBUti, git LTf OV O B UOf-^0»T»llfcJ;[) : f ^© 
*^*^BI^it?feSo S , lOOVOBUOf-HYXB, BJff-^^Blf Ii7 h U 

- hT?a&fttfia*iEfihS£U - HXTO^PST'ISL, B** -r - * W ^H-yhU-hT 
ft If - M T* S o 

[ 0 0 6 5 ] 

El 8 ti , IE ft * ft x — ^ *^ 7t -r f- X 9 1 3 1 ©7 7 Yil/->Xr Atfel^Tf UtlT 
^5ttSI«:St„ $ij if U D F *jt IS «D X r -f ;l/ -> X -r A , $ Tz It I S O / I EC 1 3 3 50 
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4 6 (Volume and file structure of write-once and rewritable media using non-seq 
uential recording for information interchange) ^T^^^XirA^fOffl^ftl^o 
[ 0 0 6 6 ] 

m 8 T it > iiLTEUnfcT S V I E. MPG^LTES^nt 

1^5. 7r-Y;l/ftTBT SO;^7 HlifitfSjt?hT^5o 1 o O "7 r << )l It 1 S fc tt 

LTjta-b* Sftmai^ny ^R£Sh4 0 c <D 7 r ^ ;l/ (i > 7 r ^ ;l/ £ 

fecttf 7 r Y;l/X> h 'J OffiBtf, 7r^;l^ • 7^f>fY77^7 (File Identifier 
Descriptor ; F I D ) U il jnt^So 77^;b«^F I D i M O V I E . M P G 
LTSSJti, "7 r -f )V x > h u <o (ft fit a I C B(5itc7 7^;Pxy h ij^5ti-t^^S§ 10 
^LTiSSnSo 77^;H>hUli, S-ajBc-r— (CDA : Contiguous Data 
Area) a - c %f it 5 7 a ^r - h > f >f X ^> 'J ^ ^ (Alloratinn Descriptor) a — c 
*$t5- 0 0 9li§7o^r-v/3 >f^X^ 'jy^Of-^«I?:Stc 7 □ ^ - y a >"r 
YXJ'jy^li, x^7X^>hg (Extent Length) *3 ± 0 : X 5 X x > h fit S (Extent Po 
sit ion) Sfiat57^"-;l/F*tLT^5o 
[ 0 0 6 7 ] 

[ 0 0 6 8 ] 

H l Ott, l 7 r ;U t 2B fee - £ fii 1ft i: <£> IMJ ffi * 7jk "T ff * HT*So$fciH<oa!l«7* — 20 

wiosfiiitfiitfijnT^So ^ — ^ it , ffii a aa « # o , # 1 , • • ■ , # 1 1 <r> m\k 

fee -5* - £ 8! Jft =f- x - > h n & c £ i: f £ o l ooiliif-^^Hf x->£ J; o T l o <D 
[ 0 0 6 9 ] 

* 43 , 5fc §p © * ffi -r - * ® i^c O It X m /Jn -r - * ^ X JW T t ft S <D tt , « A tf E » 30 
[ 0 0 7 0 ] 

c ft -r -f X X 1 3 ltti, "T T* ©I ffi x - £ # ,?E I* * tl T 1^5 £ f 5 o # X h U 3 - -r Y 
> (i , »il^'-£^?^B£{tSx-££l?£L&;6 5 >'£>, * <D fft f» fc ^Ifflf S S ^ J* £ SB© 

[ 0 0 7 1 ] 40 

f-?llgsa> l 0h, a « 5 i l l 4: , ^ Hi *i BP l i 2 t , 

m i # p w 5 sp i i 3t, mi h7>xt;- t-x h 'j-a^sis 1 6 5 t * wr s « 

[ 0 0 7 2] 

^1 h 5 > X # - h X h U - A # ft? gp 1 6 5 (KT r m 1 # m SP 1 6 5 J i: IB izE "f S ) 
i± , t! 7 ^ 7 7 / 1 30, S £ 3P 1 2 1 fcitf/^^r^t'J 1 6 )tr -T X 

^ 1 3 1 fc 3E fcfi S tl iKj W X h D - A * Sfcft* T S o fit, gjl»#»l 6 5tt, fib l*i X 
MJ-iO§TS/^7l-^»lf-^^7F (V_TSP) . i§?f-J/^n 
(A_TSP) C»Iti. H*ftffSai5l 1 1 li, BUMi^'-^^fffi ( tt ^ ) LT, W ft 
m. & 1 1 OCfc^T*^t4„ mi^^ffifigPl 1 3(i, ««-r— ( « ) L 
T, ^^tUtlSPl 1 2fr?,tliitS. 4 43 , ^^tti^^Pl 1 2feJ:yK 1 t^#fi3J 1 1 50 
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3 a x * j* * m't fs t w k> w tl z> t # ic m m t % « . 

[ 0 0 7 3 ] 

ii v i ti , * 6 * X h U n - -r" -r > 9 )\\ ,12 & ttl Kffil 6 2 t^t8. * X h 
U-n — ■r-r ^^fflfESftJBlSPl 6 2 ft -r -f X * 1 3 1 ± fE H £ n fc ») M X h V - A 

nE IS ifi'J 'Mm 1 6 2li l>ij ft* fC, & ^ ^ <D & & <D fz tt> <D M W % ft 5 * t & ft ^ , E & ttl fP SB 1 
6 2 «»J»CiO-^T, ^ ;* E *8 SP 1 0 3t±^^ffi^A7DgPl 0 2 K A7J ?tlfti§^* 

i±mmm\iL , ssai 1 o 4 a, Ei??f ftsntit ^f-??;T s * © 

US » , IK ^ ;» — £ « „ ^ «y X T * -t U 1 6 4, RE &£ SP 1 2 0 i tf tT 7 ^ 7 7 7 1 30 
?:j>LT, )tf^X^ 1 3 1 'xl^^?/^/^ LTEI^^5„ 10 
[ 0 0 7 4 ] 

■r << X * 1 3 l±fc3E0i8#©»M-r— *XhU— Alilf-y^Ty - ?*! 3 0^/rLTgiM 
1SV rf/Vv77^tU 1 6 4»IfiH/WX7';< ; t , Jl*|f;:®Dii3;n, £ 6 fc ^ cD IS pj 
7* - $ X h U - A 1J6 iM ii V o T fg 1 # 8? SP 1 6 5(CiEiI?tl5„ 31 1 # ft? 95 1 6 5 IC 

fe^T»tf-^^^7 hfeitfS^f - H:»«l?tiSt, B* ft {$ g gp i i i 

iBitfS l l 3t;:J: !5 Wifeit/f ^A^tfkS^S4?n5„ - -ft , 

^«^^i±*ig|3l 0 3lCi0g^f-?lCfI?ft, <fc £ ffl 3* SB 1 o 4*^LT<ssas 
A i T'gp^'y77^t 'JlcKOiiin?. ^O^jS-r— #l±, 6^11 AwT 

tf 7 ^ 7 7 7 1 3 O^/fLDtf-C X ^7 1 3 1 fc # jA $ n 3 0 SS l*J t 2 ' — £ <D Mi & * t 20 
g^f-^ottii»li l §©^7^7 771 3 0*B##f!lWK:3E5fc:£J»>»*.S«ifcfc: 
i»)tl$n5c l l T', V r > V o , A w > A i £: "T 3 0 
[ 0 0 7 5 ] 

01 3 l± , IgpT-^r-f^rtOT SOf-^«il*J;(f^f -f Xi? l 3 l <D -r — 
^i«Oi(l?:^t„ T S ti, ft?tlft8f ^f-^^ttf T S/^7 H (A_TS 

P ) /P^SJtlS. T S y «y h ( A _ T S P ) fi , AACffiH&flFfHfcSftfcft/Sf — 
* ^ <y tfft 3&P S ft T $ fig £ ft T (,-> 3 o S fc, ftf-fX? 1 3 1 11C9 6 k;W h©S 

ttoa^-r-^«i«^««?ft, ^nsofliWET s 7r-f;i/tfiaiLTEg?n5. r 

9 6 k;W FJ ttHSfiTSoTti^L, Wxlf 9 6 k;W h*5> 1 9 2 k/W hOK 

2 ft << X\tmfe&£i&®LfeK%.Z> * & *5 , COT S77^)HJfc, PAT, P M T ?| £• 
^ft^ft^tf^y-yh (HS ■&"#*) 5St5. 
[ 0 0 7 6 ] 

& fc , Hi 4 « , 04tc^^T :, -^5!ili^«coS^^t6tcM-r3«)3)t^^-ro c <D 1# fig 

© o , hi i t m. m -r 3 s : & o ^ t t± «n bjj # b§ -r 3 0 «t, -r - # n g m <d m 2 

h7>X#-hXhU-A^fi?g(5l 6 6 (WT r ^ 2 » SP 1 6 6J hIEatS) , S2 

s ^ s 95 1 1 4*5±tfK£i£iS£fl3©if£ffiiwaBi e 3 *mm-? z> ° 

[ 0 0 7 7 ] 40 

S 2 # I? gp 1 6 6 ti, /<7 7 7^t'J 1 6 40f^^7 77^ ; e i Jfrf.Sgp77^;l/ 

1 1 4 {± , ^ o jK f!f ,* t* - ^ J5 ( «i > J- It ) -T 3 o 
[ 0 0 7 8 ] 

SSKHi 1 6 3 It , 7t^YX^13 1±tc|Elt^ft/cftiii77'Y^^, 7 y 7 7 7 
13 0, jif Sfe gP 1 2 1 , 35 1 ft MM 165, R ft J£ IB 1 1 1*3* V 35 1 m /« M ffi 1 1 
3*lit5LtEJ;D, RtJBitfSt^i: LTSSti, fit, It^^s^ts 
^ ^ 5 > y' t ^ T , S £ *J » SP 1 6 3t±, Ttx^X^l 3 l±(c|E®^ftfc:SS^Xr 
-f ;U ^ , tr-y^T-y^l 30, S*g|31 2 1, "m 2ftffi-U \ 66, 3f2^^#:fig|31 1 4 

J:K i^TSit5 0 IfeaX'n-y^gllgpi 4 1 t±, K^ttJ-r^^T SXr 50 
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-< ;KE> ft -r -fX* 1 3 1 OjgifiS^f ILT^«o 
[ 0 0 7 9 ] 

<Df-^ Offini:it„ ft x ^ X ^ 1 3 1 ± ft f E @ j» * «0 K) Si -r — * t± , ^7^77^1 

* , ftiMlfi V of»»¥S5|5 1 6 5 tcfeJ^Jti. £ 6 ft K ft ff & 1 l 1 * «fc SB 1 £ /B 

# fi gIM 1 3 let 0 WifeilfS^i: LTI42ti5„ - 73 , ft -r X 7 1 3 1 ± tc f B e 
^Oigpf-^li, ^7^77^1 3 O^MTfeiMSSA r T'fpM 7 7 7 ^ t 'J 

UK t) ii S n , 2 6> , ^ © 0£ g 7* — £ B % feSSaiS A o T'»Mi$ 1 6 6*^LTS2 
^PW&ffl 1 1 4Cit)Sf?tLtBi?n5. lCT, V r > V o , A r > A o i; f 10 

* o 

[ 0 0 8 0 ] 

7 73 ^ ) OSBS^-^Ofii^St. Hi IS ffl <0 31 x - * m « t± T m i n JH ± T m a x * M 

(omm^micm.^-^ nzmi&m (nd ©voBu^tct c * # 1 ) . sfc, a ^ -r - 

^Ltt, Tmi n«±Tma x *»©S4«FlBlO»»fflOS^ 7 I/ - A* t tf ( * fl= 

SI«TT-fe5i:t5 ( * 3 ) „ $ fc. » Si © ft SI © B £ * -1' 5 > ? ( W * tf , P T S 

i*if, 171/-AHT) ffeSttS ( & ft 4 ) „ ai t'f /» ffl $ ME t* - 2 ffi « i: ®j i*i JU Mi 20 
if-?Si<?)*iaE CC7D7^©I?1S!;-St5 ( ft 5 ) c fit, Tmi n£ 

( m * is » 7 * $ ^ -r *k k ) > m m <r> m t>c *? — z m « o & /h u * m m t » c n k <£ 

0, 7 7^>^-'J-7SS0^7 H/H-f^yfcin^^, -r>^ — 'J— 773^0 

# X h- U n - x > V t Rj ffi t & S o 
[ 0 0 8 1 ] 

$ 2 6 fc , y>^>^'J-y73^fci;S(HlB#S*«f^, febtTi'y^U-^SST 
[ 0 0 8 2 ] 

11 7tt, IIf-?i:ig?f-7t^ttrT sof-^iS^ito > * - »J - 30 
7 73 iUc <fc D«S^x-**ESTS»£©»J©ffi|-efc*o « ^ ^ 7 r 4 $ 
SI igUi: , ftB7 7l';l/O^VO B UOlttf-^gWOftliWClitCEISnS. C £D 
i: , t> t -3 <D « ^ ffl -f - 2 ffiig. F«9 K « , IlKElSnSVOBUESlStSl 

S?tltl^. 3lO^C2i<0ECC7n7? (64 k/Uh) & 1 © # © ^ x — 
>tWLTfflt>6ti«. HCECC7d^ (32k/Wh) >z Pfe 7 n -y ? f£ £ Bf © 
f KtfcLTJUV^ft*. d tl K <t <9 , [>"d B$ jfl| <fe B,f {C £ , >fi ft- ,ti x — Z CO ft 81 £ >J - K t 
Z C t IC £ K) V O B IJ (D m & <D 1* T ? * X ft & % IC nj mic & % 0 % ay ft £ , Wfth 

gg^£T)[W]^S^Bt{cfcv^T, ■/-Al/^i:f-^?:M*ti)tftif)lC^i4lll7 7-l';l/ 

© iu re ii{ * tu l is » ce * o 1 / 3t*5. - +r ^ a <r> > - > * m n m m. l t * n e « 40 

-> - > )1 ^ L T n ± ? Z m tc (i , B^ f* * g[3 1 1 1 , ^ ft g|5 1 1 3 <fe tf 1 1 4 

he f-^SHttS ?>t 1 ffl»E C (32k/WH * ,g T , lb H»i 7 T ;1/ <D 

[ 0 0 8 3 ] 

tf -y ^ T -7 •/ 1 3 0 «lfF Hlfi Jj< * ,£f£ BJJ L S # 5> , ft 5* -f X ^ 1 3 1 ± T' if » <fc o 

ic m m ir - * ft <fc tf * e * -r - ^ ^ ib s ^ n t ^ ^ * ik -r § „ 

[ 0 0 8 4 ] 

1 I 8 i± , 7>^y^-U-7'73Soii7^7 7 7'(0^t>7 ,; &f;l/{cJ;»3B4;ti:a^ 
^i:^|W|WLTS^-r?.h^cDtf'y^7 r -y-/l 3 0OttffJdffS:^-ro * It . 11 9 11, 50 
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K777^t'J 1 6 4 tC :J3 It -5 f0 "Ir — 5 1 <D fif ^ M ( X — # S ) tm^piT 1 '— fCDft^S. 

( -r - * « ) fc©^ni^5:/Tt. Ell 9 © # ^ (1) , (2) Itfll 8CO (1) , ( 
2 ) ^(cSlStSo $ It s mi 90AftfO#«}tfH 1 8 © *L ft <0 [itl t#»5fc»j£;-rs. 

[ 0 0 8 5 ] 

B20B, tm^P t *mm LT n$.-f & t Z CD ¥ -y 7 v 7 \ 30(?)iDSI4 

a& ft nog ij« % ^ -r o s& jb ak © ± s ft w « © i o a , iiMT-^fsiof-^fi^sf^i 

t) t.S< t5C tKS5 0 fcfcL, x - * S )S < * 3 ti T? it , #lC#£U-l-©]iJ^ 

sj»7 s -*oatt7 f -*«**a«^as/-^»ffo^iiBfij:tftt»aiL^iiBtt't.*«n 10 

[ 0 0 8 6 ] 

«T, tf-y^T-y^l 3 0OI {* W & ») ft *R«t«, tf 7 ^ 7 7 7 r 1 3 Oli, $ T ft 
■5* -r X * 1 3 1 lof^7r^;l/OEgttl!!i>5-Jioig?sf-?*8S*Uit ( »J — 
K # 0 ) o C<Df-^i(ilBpfflOlif-^jliS©I'hT-^lW±T'^ , 3, O « 

[ 0 0 8 7 ] 

^ © M y v 7 y 7° 1 3 0 (i fb ®j 7 7 7 ;l/ 03 E 8 tit S * •> - 2 b T ( -> - <7 # 0 ) , 
%«-r-**SI*Wr ( U — K # 1 ) c f-^S4SIIiWif-^Oi*tilLifeWK 
, b£ ft © 3t ^ & <t 0 f!f )« ©te^^lSfltetSo tuft, a^aunswiif-^ mf- 20 

* ft «: »l SB ffl © 1 o©»^x-2^iSlc©x-#fiW±T2D3o 
[ 0 0 8 8 ] 

'J — K # 1 if- *S 7 f § t , (f 7 7 7 y 1 3 0 li i |*i 7 /^^O^OjlliMf-^ fri $ * 
y-HT ( -> - ^ # 1 ) . ^l^^t^Wftx-^^rBl^dh-r ( D - K # 2 ) „ \H y 9 7 y 
7° \ 3 0 it, c«i ^iWtf-^OSItf-^iMicS'riiy-^a^fe.tlfl^tiJ L 

«d ft * « »j ig -r o c © 1,1 ifi , ^777^^1; 1 6 4 rt»»tf-^of-? 
in f s o 

[ 0 0 8 9 ] 

^ISK*T-^0^*tULtfg7t5t ( U — F # n ) , ML y >? 7 y 7° \ 3 Otilg 
pf-^ oi^ai LtcI5„ -T & to *> ^ y 5 7 y rf 1 3 0 (i, n El g © ~> — ^ HHt £ <fc o 30 

(U-F# (n+1) ) 0 f O ^ (i , Btfifc©3ltt7 f -*1H*©ffi«^5/-*LTRS ( 
v- — ^7 # ( n + 1 ) ) o 
[ 0 0 9 0 ] 

* ffi s -r a o ^nfncsiif-^©'; - Ktfi'hr-^t'f *r- o ~> — ^ # c 

n + 1 ) K <fc o T ®J Wl 7 7 7 )llc hi o fc i: LTfe, f OffiiSOf-^ 00 X if ill fee 7* — 2 

f-^lC?JIt5ST->-^llf'F^lT3o <» - ? # ( n + 2 ) ) . f LT, & © SI ffi v 9 
[ 0 0 9 1 ] 

0 2 1 li, «I^r-7Ct5lt5^777^ ; E , J 1 6 4 £> If 3 ft - £ © fj ^ ft ( 7=' 

- * iil ) t & «• >!j" -r - £ © ft S ft ( x - * ft ) £ © US IH! Jf » * ;S f o If * y 7 r ic 
SltSi, U — K # lfc:*^TI*«7 f -*©K*ttLtflWtt«nfc«">-*#ntf^7 

77«f-? H t± , f»J ^ tf <0 7 1 - ^ M & lit A o ic tt m LT«'>t5. 
[ 0 0 9 2 ] 

i: t> , KHsitfllpOSttflfeJtiS, WiA7 77fl©^i7-^of-^i 

« , si^ajL^©^ — ^eaijijs^v r tsttfof-^fiiissv o ioi <v r - v 50 
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o) T-ifijQ-fSc -> — ^ # 1 <0 H x — ^Oi»ttiL!b ! (f»i^n5©?S4iifiVol<:l:t 

arj l t m 'j> l y nzsMfr&Ltfffltth-£n%>tmzf&& ( v r - v o ) X- m ta -r s 0 ? lt 

U — F # n *5 1> T 0 ^'^y^f-^itf Otifi"j< , r'T /» x — ^ L © ft 

*6 IC i/ — ^ # n AM? fc> ft -5 o fit, 2/ — ^ # (n+1) . 1 -fe ^ ^ © f - ^ til L , 
*5 £ # ( n + 2 ) (D & IC ty. m ? — 2 ft m Z>- lii Z tl , Ki|A'y7rOf-^itfiiDtS 
, WTTB, y-K# 1 A^->-^# ( n + 2 ) 1 j,fii:t§ 0 

[ 0 0 9 3 ] 

El 2 0 43 «fc EH 2 1 «fc ft tf , HTOi^JiiStfSffi^tl?.. 
[ 0 0 9 4 ] 
[ ft 1 6 ] 

(V r -V 0 )t V -CDA= V 0 X ((n+2) xT S EEK+t A -CDA) 



[ 0 0 9 5 ] 

[in] 

(Ar-A 0 )t A -CDA=A o X ((n+2) xT S EEK+tv-CDA) 

[ 0 0 9 6 ] 

ft ft L ft 5£ * oy & "j< © S m It X <D £ 43 0 & j£ £ ft 2> . 
[ 0 0 9 7 ] 

t v -cd a : 1 M^©fti®fflMx-£pIi§!s©l)- F B$ fa] 
t a - c d a : 1 MJ »J * O 31 ff >" <0 ill! fee x - & ffl « <0 U — H B.J |H] 

T S EEK : fifi~>-^^ng ( ft x -r x ^ 1 3 icD«(*!g!i:an^]hora]^~>-i'Btra]) 

[ 0 0 9 8 ] 

& 43 , 0 2 0 43 «t tf [21 2 1 6 m <o <fc 5 IC % >K ft ,» x — £ (i 1 J,'il M <P IC 1 i£ ft If M 

* ? n 5 ft ( U - F # (n+1) ) , t A . c D A It V — F # (n+1) ©i^iStiJL 

[ 0 0 9 9 ] 

m x — z <r> x - z » * m -t « ft 1 6 <d & m it , b& ft x - £ © a *$? s * k & s 4 % ft x - 
?i^^-r„ ft 1 6 tc «fe n a\ ss^'^TtiiSfti^tRif-Jitt, (n + 2 
) ®<Di/— ? icm-t %s$m t i mco^^ t — $ com. ft-m Lmmvm, it^ssT-ts 

ft it <D x - * ft W ± T* 36 ft If <fc f c t II ft? £ ft 5 „ 
[0 1 0 0] 

ft i 7 <d £ a « , t 77tis?n§^tst^f-^ of-^i**t. ft i 

7 O 6 ffl ti , iS tJ /» v 2 ' - * © ill ht ft ilc^^Sf-^ lit * m t . ft 1 7 t <fc ft tf , ff /« /< 
■y 7 7iCf «?n§^#S^^f - * ft ff , (n + 2) m <D is - t> \Z W f % B# H £ B* ft x 
- * © R * tU L Bf Pa] O ^ , B^ ft n £ T # ^> ft It O x - 9 ft J£t ± T* $> ft tf «fc C *^ S fi? 
? ft 5 c 
[0101] 

ft 1 6 *5 i If ft 1 7©fa^J;0, WTOSl 8 *5 «t rf ft 1 9 *M# 5 ft S . 
[0 1 0 2] 
[ft 1 8 ] 

tA.CDA=2x(n+2)xTsEEKxAo/(Vr-Vo-Ao-A 0 xVo/Vr) 



[ 0 1 0 3] 
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[ft 1 9 ] 

t V -CDA= (V 0 /(Vr-V o ) ) X ((n + 2) xTsEEK+tA-CDA) 
[0104] 

c © n , Wi M 113 ill t£ -r - * nfi « © St 'h f - * & S v - c d a « » 
[0105] 
[ ft 2 0 ] 

Sv-CDA=tv-CDAXV r /n 

[ 0 1 0 6] 

*^j£ffl£tt-r-*®«©g/jN-r-*ftS A - CDA t±, 
[0107] 
[ft 2 1 ] 

S A -CDA= (tA-CDA/2)xA r 



t & 3 c 

[0108] 20 

frU#&#tfit-fcft©2[II#©->— *B#|ffl:fej;tf£jS7*-**ffi# ( 
b ) n M ft © is — ? B.V |,'U t © it ( a + b ) £ „ n T flj o ft B$ |!U ^Of If-^^#Mt 
SOtStSD-'l'XfctS, - 7? , If pffliir-^MOl^lS^cli, (c) 
Wflsir - ^^461**^^ ft i6©2[s]#^ 

B# BB t , ( d ) n flrtl CD R ft ffl Si ML 7* - * $ 118 £ - * "T £ fc * © -> - * R$ 119 t © iff ( 
c + d) ©Btnttiatl.»gpf-?^S«t5<OtStli^-i'Xi:-r5„ & *J , n 

# < & S © T , S,. CH Ut<45„ 
[0109] 30 
ft2 o is <t tf ft 2 1 it'OftXftfiittlliiB-r — *J3J:tfKSJ»-7*-**IE»-rsiSfc: ; Fft 
M M T* # 5 ft 46 , f-^IIgl©^X h U3-f ^ >yfflffii|ij»a5 1 6 2 ti , ft 2 0 

is ck tf ft 2 i ^s^^T»)iHffl©}i^^-*^i^©«/h{iSv-cDAfe^ 

* - F IC «fc t) id a SB §1 -T 5 *§ , C © IB £1 M tH §fl 1 6 2 tt ffl ilE tfj gtf 1 6 OK*OS/h 

fitw±o3i«t-r-^«i«*«fs*-&T^oei«*st«-rso * © & » aa s »j w sp 1 6 2a 

s ,E U m 1 20tjfiSLTSfiWf-ii*iEaL, * © & « f-MSStK 
i: A 5 T* t 5 o 
[01 10] 

*^ffi«tLTT SEE ,= 1 . 2©, V o = 1 5 . 57Mbps, A o = 0 . 256 40 
Mbps, Vr=20Mbps, n = 7tt5t, WfcfflS&'T— *6B*S©«/hte« 
7 . 9 » # (t v . play ) , *?»fflaftt-r-*1H«0«/jNttfcl5 4. 3 % ft ( t A . p , , y ) „ 
lilllf-^l'Xlil 5. 3 M t\ ■< Y ( S v . c „ A ) , ff ,U m 7 s ~ 2 -9- X t± 1 . 7 M A 
-f h ( S A . c D a ) , S*S^7 77t-l'Xti7 7. 7 M b i t tf v h , g^/^y77*YXB2 
7 . 5 M b i t l£ V h t & 5 o nliS*iA77 7*^X\ J; tff ? M 7 7 7 ^ ^ Xo^tt 
i: , iM Ik 7 - 2 ftl M © Itk 'b li t © m % It b U - K * 7 © IW ft T & <3 , ^H'f X ft M 'M 

[01 1 1 ] 

*ntfe&mr° it 2 z k mm? — z ffitg^ cd & £ xs t ^ — # * 7* t* o) mm * % m 

LT, * M 7 s - * ® © « /Jn f* - * fi l± , Hf-^lcO^taSSItfl!; 1 0 # 50 
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EBSftft«^oiIf->Ol*IiS**iLTS4^llllti:LTfii 00#of-^i 
*te*5T#ftfcf<fci^i: L T ^ £ o 
[0112] 

fi£ * , ft D — 2 lc o ^ T S * B# m ic L T S (4 2 2 » - 2 3#gSti^Ii:JtiT^ 
3*fflWft«Mfioa*^b-&oyi/^UXbtfff*Rj(!6Ji:SSc S , ai^)fl*lt 

iotst^fT-?«s«3i)^<siif 5Ltt4ott, % » -r - * n js o a « # it « 

[0113] 

[01 1 4 ] 
[0115] 

VD-VRj|SlC?«t5Xh'J-AT'fc?c yD^7AXh'J-Ali, If t * * 7 v> x 

^haz^KVideo OBject Unit; V 0 B U A,Tt>4 e * V O B U It , If t* * t 

-*^«tt?nfcifT*^7^ ( v _ p c k ) feitft-f^tf-^tfjgajnft*- 

7W*;W? (A__PCK) *M»dtfo — »E Ty^y^j fcli/^y KOI ooi^W 
[01 16] 

VOB UOJtgtt*>--!r>X^y^4ttyV_P C Kfr5, S tt . DVD-VR}g*g 30 
ORDI_PCKA^ttSSo If "r * ^ *y * l± S £ M * S h 0 . 4 # 5 1 # # <D -r 
-*^^fr 0 tf-r*/*v* (V_PCK) « x y 2 *\ y ? £ J±mZ titc M 7**7*- * t: 
^?>ft«fntl^c tf * -r - * It £ 5 . I 7 U — A , P71/-A, B 7 - A O 
7U-AOf-?$:§/bT^5 0 S2 2tt, If * 7* — £ <D ft gg I *7 U - A <D — SB tf « 
»ihT^5l*Sto — *K * — -r >r * ^ *y ^ ( A _ P C K ) T* It , If -r * ' W * <o if 
7**7"— £tcftx_T* — fVtf-^tftJtl^o 4*3s lOOVOBUOf - Jt-fX 

it, eftf-^^^jf ^7 h u - hTfenifM* ,E u Mi * u - hWFoWMTSft-ra 

o If -r * -r — * A* EI £ If y hU^ht'SntfVOB U(D7^*f>f XttlJff-St'fiic 
[01 1 7 ] 

El 2 2 tc ^ * ffil (i , gnlf-^StyP^7AXh'J-AT'S§A^ Jtf ff P -r - * O 40 

yn^7AX h'J-AOVOBUfC lieft^7^i&fttt\ * — «r -< * ^ v 2 (A 

P C K ) <D * # flE * S o fe L < ti , «^^7^*te:xU^>£ D - X h U - A T o T 

[0118] 

02 3 It. Y>^-U-7*STiEg^nf;llf-^fc j;tf^^f-^OM^tH Ltc 
[Jfl * £ t* n — £ w ^ t* ;U * ^ * o c o ^ -r ;b , 0 1 5 ic ^ * « ftg f a y ^ \z Ml ys * S 0 0 
2 3T(i, KH^— *R*tilL«fO-r— ^IteiSiaS ( V r ) & 1 5. 5 7Hb p s tK 
* ^ ^ 7* — ^M^ffiLBf^T 2 '— £ ft 3M 3S S (A r) ^0. 2 5 6Mb p s tLTt^o 0ft 
«fc»*^*raJBW***4:*«^ ItffftiO t 2 5 6 k b p s »/JtJR*m LU - h 
*±lf*&B#*«o 50 
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[01 19] 

1212 3 ic *3 ^ T , lif - * «±&©«teXn -y ? {c e> n , j|§^f-* BTSOi 
fig y p <y £ (c £ ft 3 c P S ^ -y 7 r *3 <k Zf * — X * M >y 37 T It , A 7 7 r ^ t 'J 1 6 
4 IC £ -d T tl %> a -7a. ±S«P-STD (7*0 ^ 7 i X h 'J - A ■ v-XfA^- 

y-y hfn-y) fi, A 73 £ ft tc X u y -5 A X h V - A £ 8* <i> is <fc IS U ^ J* K ft ft L X =t 

n x n % & *j it t % o p-sTDiiii 5 js it § as 1 5t w hb i 6 5, mmw&fgi i 1 1 

«t Xf m 1 £ ^ f* S BP 1 1 3 ffi 3 I" S „ TSCt-f-f *f 3-^(±, a * J» X - * * 
* ^ X 5 o *-T^^f3-^(i, m 2 yt M SB 1 6 6l5ilfg2g^ftfigP 1 1 4 m S 

x s o 

[0120] 10 

lilfl^pr-^fl/n^7LXF'J-Ali, « ^ X - 2 co ffi tc, tf> ih Bi (J PE 
G m ) 7 "7 y * v Z X (PNGI) *t&il?XH/3-f07"?tl/:f-^Xhy- 
iifSCtili'T*?. 4fe, C C T ^ 5 r j» jj; jffl j t B , 0>J A fcT g *S (#AI) 1* % 
ft £ Lftlf ?:iaLtfcv, 9 =7 7 4 -y > Xtt 3 > li a-*±fft*«hft AlWfti 

i^HLTi/^„ fzt£L. c ft 6 (t - -y x? h * * B if x s g w t* e bu s ft t ^ 5 j* 

It T- § o W T CD IK 0^ T ti - 7? O 2* tc g & X 2> * n * s $> 3 * s . CI ft It Wt m CD <f g <D 7c * 
& £ o hT6oTtlfflWt-p*5. El 2 4 {± , ilhl^ t tr 7*n ^7 i* X f 'J-A 

KStSL/if a-^tf^^Sto HXh'J-AOSiffllBP-S TDCffii. «■ X 

- £ H 2 yt 8? 3M 6 6I:J:-dT^7 ^OlSCJSCT^II^n, If^fflO^XhUa 
-fV>^*t-f>t^777> .1 P E G M -y 7 r , P N G M 7 7 7 IC I 5 n S c § -v 20 
7rt-i , Xli?fcSi6?.nt^5 0 fi»J X l£ , K g |S ffl © M -y 7 r <D It -Y X fi , K £ P X — 

$ (D&mm®. (11 6 ic^-tm^jz mmm.7>- $ mm.) wf-^^^x^cfcts. if 
to 73 it =l - if cr, $ a fc js t t ii s n . m tj o n ft , if f [cisuTf-^tfii^tis 

o 

[0121] 

t* f x ^ 1 3 1 ±K.9bMmmtitv*— zmmtm^^mmmT- z m®^m lz 

[0122] 

m 2 5 « , lif-? i: , se^^-^^tciiHiha^ - -^ (sti^'77-f 7nf 

- * ) i: * 11 &3 tc si n tc ffi « is ® ^ n t 5 t % c y > j > $ - v - 7J53K.) on^. 

tf;VOi5:St„ tt t* -r X ^ ± ic It , EbB-r — ^tfft/h-r — S v -ct»©liT- ^ 
^Sfct&ffi^n, R b ^ f"' — ^ , #±If-^f %tty#X hl/3-f-f >y"f-^* s l 

'J^■7 : '-^fiS A - CI)A ^D3i^7 ; '-^til^^C^S^^nTV^o iv-UIE^lT^ ECCXD-y 
^ <D ^ fl§ It 5) ft tc X >f >y ^ l± , b° -y ^7 7' -y X * s 3Hj pNj X - # o Mi fee f-?MfctX h U 

<D m m It H 2 4*#JSLTBlTOLfci:43t)fTt>ft*o 
[0123] 

— 73 , 0 2 6 t± , Hi H X - # t , K S J* X - * * tc H ± S X - * ( 3: fc It 9 =7 7 4 y 

c co t % it , ii rs >s f-^tfSRoft n x - * iig -r > ^ - u - x s ft t ,e & ? ft t ^ s 

^ 7 y 7 7 7* 1 3 0 » -> — ^7 It] ft co [..j S(5;fii)iTX5o iUft l*i X — £ «k Zf !& f'f /ii X — ^ <7) 
Hl7J[±X^7f l;i-3t«t)Mjlf.tlS^'y7 7(i:i5i: ttfftSo ftcD5flIi£i02 4 

# Bg l T K£ ^ L tc i: *3 0 If ft ft 3 „ 
[01 24] 

02 7tt, -O^-'J-XTj^tciUl&HX-^fcaS^X-^^ISSbfcir^Offll* 
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3 t m m ic iii a /» -r - $ m iif - * « « ic ^ * ns ^ g # -r- * <d4£&b$ijb c s js « r«* 

* <o $e as b# c g fc i± s £ b# n ) a § l t 1 1 1 s . 

[0125] 

# a o 

[0126] 10 

TzfzL. £ CDtg£ y 1/ ^ > * — >J — 7 7? iUc fi£ ? i^^Iif-^I^^Ci^^f- 

o 

[0127] 
[0128] 

H 2 8 tt > ftl77^*tfMPEGyDy7iXhU-ATiS?tl, i5t«ll7r 20 

O B U(DJ1(:I^ 1 5 m <D 9 ^ - CD 9 ^ — >\ >r v h (i^S— <DV_PCK) ^IB^LT 
VO B U«*I*E C C7d 7 ^0*Hc-&J-&5tt?«:^t 0 Ell 6S#SgLStf5 

fc N fW <D V O B U <D ,it -9" X tt E C C 7 a >y ^ *2 ¥5 fg l£ ft £ li Pi 5 ft ^ 0 ^ C T , 
^ ^ — *r v h*ffAlTl^pfflOl«f^*ffi«EOfifuOVO B UO^li E C C ^ 
P^^O^M^r-K^^^o & *5 . NAttlf ?f-*S«OE C C7n7^«4fNf fl 
[0129] 

H2 9li, ?5-/^y hfcLTffiffltSD VD-VRjgfi/DVD-V i de o *! 30 
tc * ft L fc If -x ir / W 5 ( V _ P C K)^f-^iI^St 0 ^ ^ — <D V _ P C K fcfc 1 ; W 
h » O If -r * 7 s - # (0x00) ^ttJlfftX h U-At^fW^X h U-A^^t 

[0 1 3 0] 

ft , f-^fliSlttjfS^^^'y hkLTt7li*?t^7* (SP_PCK) * 
ft to 5 fc 3E -T S C & T* # S o Wtfiftt S P _ P C K^SDltn If £ ^ o £ fc , ^ 5 — 

ffifflt5U"7lf i^f t^7^ (S P_P C K)Of-*lI*/7to t^7^ 
H "9- 7 If * ^ ^ n - >y h ( S P U ) ?^/b^l^ 0 f ^rtfCf-^^il^c 40 

T fc 46 IC , ; W ^ O ^ If ^ rL - >y h05t|2/W h^r^^OfB ( " 0 x 0 0 0 0 
M ) J:S£thtf«tt\ 

[0131] 

^ « ^ 5 — x — £ ^|Wli:7L/^>f->'3 V^YAX^^y^r^O^^^U-A^SSttT 
fc <t ^ o C n ct 5 , i£ f'f 77^iKD ft x — * * iW 7 T Y ;b £ ,E S£ ? Z> SS O fia 5 l fl 

[0132] 
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> ( AH *. tf 5 # J* ffi ) * a A, T* 7° U 4 U X h * ft fig L , 7 U -f U X h iz L tz if ^ X « ± "T 
5 t ^ , 13 1 (c^tlf'y^Z'yyiSltf^^IfflTtSo M 3 1 It , ft fi ~> — ^ 
B$WlT SEEI 4:^3-hS/-fB#HBT 5 jfc*J5UjtLfctr'yf7»-vyi 3 0 <D lift UK It- * ^ "T 

0 AflSftfcf^l~4AMSfflT-65o Ifpf-^ i: ifc Si x — # i;#5g^LTgEB 

ftiri^ £ ^ }c i± , igicm&i' — ? mr$T siiiizM-i^T mfr&ts^z 7- z 

L4<Ttil\ ?Ct', '> S < h t 1 fa f - ^ ^ i i f - ^ K kf 7 ^ 7 7 y 1 30 

#»ft-r*K©*>-*H$w*->3-h->-»iifmiT SJ (<t seek ) tciti^^cttff 

[0 1 3 3] 

3. - -»f # 5i ft l fc v- - > # -y > * - u - y si m it % tc <- m s it m 3 2 s -r tr v ? 7 v 10 
-ffem^? )i*mmx 2 z, o m 3 2 it, -<>^-v-ymn^^rci^xmm j r-9^m.^ 
tb-r t # <o tr >y ? 7 v f 1 3 0 © it ft: «s ^ ^ ^ -r „ 132© ( 4 ) ^ ( 7 ) # $ fc <•• *i 

Ofil-p»«. H 3 2 0ATi*nfc#f (4) , (5), (6), ( 7 ) © ft! S # H 3 

1 oAt-isnftSf (4) <Dmmicttfc? z> „ -r & fc> *> , -rv^-u-yts^o^LBu 
fr?.Mf-Mi*tiiL (4) , Yy*-'j-7S«(c$$n«s?sf-^ ( &f *S 9$ # 
) sr^LM^tb-r (5) „ ^ <d t£ , mm?— # tDftm* ~> — lx (6) iil, kj h ^ 

-££D?caigP»£»!#-m-f (7) o (1) ~ (7) t % 1 WK<?)5!iiIt±^o^ 
*5 T ffl m ic ft t> n & o * *5 , ^yj-iJ-7«*rtTtt->->»ff*tTb4^i:L 

[0 1 34] 

m m t* - * in ill* fcc - * fis « co no tc »k ft- ;« x - ? m m tit -r - * m a & m u 2 n it ■< > * - 

'J-7*«IlcJ:^TEg?tiT^«. n. — If # m L W * K M 3r H ± t 2> fc *b lc & B 4 
id Bi =r — Z ft. 30CDKj!i-r — ?Biif - ^ f «t J o T ISftjnT^ 5 i:"r^o 

»»i:ffl)iSLTifiin«i«j»tf, ^>^-'j-7jtit^5ig^f-^ffl 

2if#ftt50T, ^ 7 ? 7 7 7~ 1 3 QttfOj|«*^+»^LT8ftt5. 
Iffllif-^llSOiilE C C7n 7 ^O-^tfU D Fljg©77-i';Vf-;l' (F i 1 
eTa i 1) t SS^pCli, ^ O 2 SfO 7 7 -T ^r-^^itii L T X + 7 5 . C 
tii 0. 2lpjf©7 7-i';bf-;l/J: 2®F^O*^^r ;1 -^ffla^f : '-^fi^c^X^-y'y-r 
5 C t lc 4 5 „ 
[0135] 

m « ie fi ? n fc k « ^ ^ n s -r s *m± 3 - +f jb< e s tc s s? oj m t $» s 0 & : gmtfin£.-£ 

ti 5 Jtf ic it , x — ^ ffl. IP. S ii v i t± , H 3 3 K S L fc # Hlfi 4: l>3 St ¥ l(fi c i o T 7 ^ 7 7 

y*i 3 0 * 2 -£B±mmT~ zmmttx* y rtns <fcv^ 0 

[0136] 

W T x » ± 1*1 -r - ^ ffl « % >M BJ3 -T * „ j» ± « JIJ <0 -r — * fifl « ti , N s iOECC7'n7 
77Y*t LTlSJntti^L, 1 0(D|f±i)lf - ^fSl^* >; 1 0077>f^*tA- 
fflt^tfSftLT^Ttil>. Slfflt^SNgtil E C C7D7^*i> 50 
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1 5t^«TT'$5tt5. 
[0137] 

» it m hj in is 7* - * as m © ■< > * - d - 7 na m it -f u v ^ a x h d - a © jg ^ s c r as 

>^T*4TminW±, T m a x (=Tmin+l)WT(W*tf6»W±, 7#HT 
) ©SCR [I'd PM ttl STSlt l*i ffl iiM fee ir - * M m t£ BE iR T' € S . C ft IC <fc <9 , gj |fj 7 s - # * 
It LS: A* 6 , iJ7*NAT'N,«€E C C7n-y*rtfc»ihii-r— *;fc*#&tyE: £ 

[0 1 3 8] 

ffl}liK7 : '-^Si«©T : '-^fifc e ta'B*«©s*B#P^i:S^^^ia-r?, 0 h 3 5 t± . scr 
PeS rs (-r^^*»^3MBtr^) fc»tos4Bt FitoMi^^-r 0 stsfrit-ffixst, & ± 
mmmm-r— # mwmiciz. c t m i n + i) w ± & -d c t m i n + 2) * *s © w p^ pi 
£T-tsiif-^ (71/-A) *dtr<esa***«o c cr>m&mm j r- z ki± s c r m ( 

■rat>^<ESi^J!l) T m i n U ± , (Tm i n + 2) *SI©f - ^ fft f tl5 C t C ^ 
So cntiMP E G 2 llgO'>XfA?-y7 hf 3 - 1 #©S4IE?:rF§L 

Ti^cttfMStS. S 3 6 (i , 7"n^7AXF'J-AfflO->Xf Ffn- 
^T'fe5P-S TD«il7"D7i'0iS^iLT^5. TSfc?, B3 5t^ti3K 
, S C R Hffitf T m i n U ± , (Tmi n+1) * SI © -r — # f± , S £ B# H # (Tmi 
n + 1 ) iU ± . (Tmi n + 2 ) t(T « f - ? tf^ S tl 5 „ if £ B$ RSJ ^ 325 tc ( T m i n + 20 
1 ) OL ± . (Tmin + 2)WT©»!)i®7 :: "-^(Ct±. S C RMBtfT m i n tti. (Tm 
i n + 2 ) <QiIf-^^tSn5„ tU ± 5 , #'J * ff S £ Hf it 6 9 - 7 # © 7* - * t± 
, S C R fife 5~7#«f-^:Jt(St5. 
[0 1 3 9] 

ft 43 , It, * If , XI(57oyirffI|jif-i'H*rtt$*n5y-X* 

[0140] 

Hi y^ft-hOV-Xh^r-Xl;, ECC^n-y^©^Pfe^^#^-r^ 

i: J-X T © «fc 3 & 3 o 30 
[0141] 

[ a 2 2 ] 

( K ' Vr- Vo) tv-ci>A= Vo X (( n +2) X ^ E + u-oda) 

[0142] 
[ISl 2 3 ] 

( K ' Ar— Ao) tA-coA= Ao X ((n+2) XT + tv-cDA> X 2 

SEEK 

40 

[0143] 
[^ 2 4 ] 

K'=1-K 



[0144] 
[01 45] 
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[* 2 5 ] 

tv cda = (n-t-2) X VoT SEE . (1 +Ao/(K ' Vr)) 

CK'Vr)-Vo - Ao— AoVo/CK'Vr) 



[0146] 
[0147] 

[ & 2 6 ] 10 

tv-ptay = tv-coA x (K' Vr) / (n Vo) 

_ — x (K ' Vr) * <n4g) X TsEEK (1 + Ao/ < K ' Vr » 
n ( K 'Vr)-Vo - Ao- AoVoAK'Vr) 

[0148] 

mm mmm.7? - $ <d m>hv x n <d t & k> r* & z * 

[0149] 

c a 2 7 ] 20 



Sv-cda= tv-coA x Vr / (n Vo) 



[ 0 1 5 0] 

m m ffl ^ 7 7 7 ^ y x ti j-x t w t •) t' 6 s 0 

[01 51] 
[» 2 8 ] 

Bv = VO X (3 X T 4- tA-CDA) 



[0152] 

[0153] 
C » 2 9 ] 

. _ 2x(n+2)xAoT SEE K 

tA-CDA ; 

(K Vr)-Vo - Ao- AoVo/(K'Vr) 

40 

[0154] 
[0155] 
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[» 3 0 ] 



(tA-coA/2) x(K'Vr)/ Ao 
K'VrXXn^xTiEEK 



'W—m — Ao- AoVo/(K'Vr) 



[0156] 

[0157] 
[IS 3 1 ] 



Sa-cda = Vrx 



tA-CDA 



10 



[01 58] 

[01 59] 
[ % 3 2 ] 

Ba = (K'Ar— Ao) tA-CDA 

[0160] 

H l T> IS 1 6 t±»2 2 f£ *<T*#* IS 1 7 « » 2 3 K , tt 1 8 ti » 2 9 

IS 1 9 ti ft 2 5 , R 2 0 (± IS 2 7 , IS 2 1 It IS 3 1 IC * *l ? tlM * & X 5 C t 

c c y u t & mmwi iz flz mr>i t&r* $> z m <n ^ kv& 7 & >y t> >t> %$> ±m 7 t ^ >i % 



T' # 
£ E 
13. l"> 
& 5 
[ 0 

fit a 
) , 
M A 
3 0 

'h« 
[ 0 
*. 

UK 

$ ft 

h T 

D F 

C C 

- )]y 

[ 0 



Vo=15. 57Mbps, Ao = 0. 2 5 6Mbps 

= 7, k = o . 0 2t-tzt.B&mmmm7 i '~zmM<Dm>h 

, S ffl ii St t* - £ uS « CO « 'b fiS f± 5 9 . 3 # # ( t A - p , , y 
7. OM/UF (S V . CDA ) , t^fflf-^^-TXH: 1 . 9 
-y 7 7 *f -4 X « 8 0 . 2 M If 7 F, ^ A -y 7 7 V << X It 

a ± <r> m. tc , * rs * * « £fi -r s c t «t ?)Sifccf-^ffi««ja 



*1 tS <D "7 r ^ ;l/ -r — ;b (F i 1 eTa i 1) 
7 o y ? # <o ft * ffl L BJ rai £ T E c c i: L . 



E C C ^ □ 7 ^ © 



s A 
— - 4i 



15 U 



(FileTail) S:tA-?£*&*t 5 i: 



16 3] 



t $> s it ■& a (n m <o jb fig i # Bg ) , ie 
n m <d m m. -r - * m m & ± x 7 7 ■< n> f- 

T svl T SA I±»3 3frf.»3 5T?II? 



20 



30 



16 1] 

A a T s E E x = 1 . 2 # , 
Vr=20Mbps, n 
8 . 6##(t v . play ) 

R ft ffl 7 s - * -9- -Y x a 1 
^ h ( S a-cda) , 

16 2] 

5) £ , «b Si JO ill feu 7* - * rcfi «*fc^WB*fcasas«iffT?iBi ifti f* - * ft n - $> 40 
oti, co -r - # m ft co & -h m a l bj ihj t t s a t -r § „ f T s v t T s a o at 



CIS 3 3 ] 

7s — ^sr 



[0164] 
[S34] 

[0165] 
[ ft 3 5 ] 
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[0 1 6 6] 

T O J: 3 K 4 S „ 
[0167] 
[ ft 3 6 ] 

(K ' Vr— Vo)tv-cDA= Vo x ((n+2) X~£eek+Ts + Ia-oda) 

[0 1 6 8] 
[ ft 3 7 ] 

(K • Ar— Ao)tA-cuA=Ao x ((n+2) x"1seek+Ts + tv~CD A ) x 2 



[ 0 1 6 9] 
[ft 3 8 ] 

K'=1-K 

[ 0 1 7 0] 

[01 71] 
[ ft 3 9 ] 

_ Vox[(n+2)x^ EK +Ts](1+Ao/(K'Vr)) 

tv-CDA ~ — 

(K Vr)— Vo - Ao- AoVo/(K'Vr) 



[0172] 

a lift] )1J 8! fee — 
[ 0 1 7 3] 



9 ffi W <D IA i«i * tig W T (D £ * *9 T & 3 0 
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[ ft 4 0 ] 

tv-ptay = tv-coA X (K' Vr) / (n Vo) 

1 Vox[ (n+2)x-j EE); +Ts] (T+Ao/(K'Vr) ) 
~ n (K'Vr)-Vo - Ao- AoVo/(K'Vr) 

[0174] 

m Ifbl HJ Si m « O M <b i7^XB«TOi:l3»)TJB5, 

[0175] 10 
[ ft 4 1 ] 

Sv-cda = tv-coA x Vr / (n Vo) 



[0176] 

[01 77] 
[ ft 4 2 ] 

Bv = VOX (3 Xfc + tA-CDA) 



[0178] 

0 T $ § Q 
[0179] 

c a 4 3 ] 

2xAo [ (n+2) "Ee«+Ts ] 

tA-CDA 

(K'Vr)-Vo - Ao- AoVo/CK'Vr) 



[0 1 8 0] 

[0181] 
[ft 4 4 ] 

tA-pi.y = (tA-coA/2) x(K'Vr) / Ao 

K'Vrx[(n+2)-E£ tt -»-Ts ] 40 

(K'Vr)-Vo -Ao- AoVo/(K'Vr) 

[0182] 

[0183] 
[ft 4 5 ] 

Sa^oa = Vrx t*^2_ A 



50 
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[0184] 

[0185] 
[ft 4 6 ] 

Ba = ( K * Ar — Ao ) tA-cDA 



[0 1 8 6] 

^sscEunT^t, ^- <d » a -r - ^ © * © ol - -9* # as ^ l fc k ra t m m ® ic ib m * 
<d t§ ^ ol - -»r # m s l i & m & ®m m mm? - * ffi® * ic j > t> - v - ? n tc % js m 

t -T ntf T s . T sv , T s »(±«4lA'5»4 3tlt8!i5ci:tfTt5, 
[0187] 
[ft 4 7 ] 

7"» — <TT» I rp 20 

5 ~~*SV +I SA 



[0188] 
[ft 4 8 ] 



T sv = 2 x „ x Tecc + 2Xn*T A ^ DA 



[0189] 30 
[ ft 4 9 ] 

[0 1 9 0] 

fcc -r — £ nfi « © U £ , ft 4 0 £ ffi f <fc o lc "f ti if # X h U n — -r f > ^ ft 4 R$ fc: 3! 1 

[0191] 40 

I^IfTs EE ,= 1 . 2 # , V o = 1 5 . 57Mbps, A o = 0 . 256Mbps 
Vr = 20Mbps, n = 7 , K = 0 . 02, ^ > ? - 'J - 7t 5 lip Slif- 
2 fifl « £ 1 0 & # ktSi:, * ft W ill fee x - 2 ffi » M /J» ft t± l 0 . 7 # # ( t v . „ , , y 

) > s p m m m x - # m m <d m * « t± 7 1 . 4 & # ( t A . p , , y ) , wtfflf-n^xii 

2 1. 3 M/W h ( S v . c D A ) , f pfflf-^*YXl±2. 3 M /W h (S A . rDA ) , life ft 
A 7 7 7 t -1" X li 8 5 . 1 M If 7 K S)«^7 7 7itYXtt3 6. 1 Mk'y 1- ift5. U 

ft ^ a m ^ - * m © « /MB tf N - 7La^i§^i:«'<T**<=8:*. 

[0192] 

( H fll tt 2 ) 50 
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# k. , *kwic £ % r~ * <&m!£&<D%i 2 tD^mmm&mm-r z o * n jb m ic <t % 

- Z mmmWcoMfcit , H 4 k: ^ -T SB l <D $ ft & ffi co -r - £ MaSS © « j£ [W| i: t? a& a 

0 i ft ^ -3 1 > 7*-*«iii«iRo*«ias*<oattwa:*i«-r*o 

[0193] 

* H Sfi ff£ ^ T It , f-^Iilli, ttTt»Wt4f-*iI*««LT, IS 

1 oi-Mffij&m ic i"*J ii g >» -7 r -f ;l/ , St it i*i "7 r -T )V , ft y X ^ l 3 

[0194] 

B3 7li, -r ■< 7 1t$g 7 r ;l/M0VE0001 .MIFt <fe o T II 2 n 3 jl^tx — # si % F*3 O 10 
&a 7 r Y ;U i: , 4tS*77'fii/iS^t. ^ $ , h un-f^ Wf^ffiit 

— Fia^TSlif-^ M0VF.000 1 . MPG<D IB A* SB & £ ft * i: , f - ^ MlgiO^X h U 
n - 7= ' ^ > 7"ffl IE ft fHU'dS 1 62ti, ^f^7ffiS77^ ;l/M0VE0001 . M I F£r £ "T § „ lb 
M 7 r -f ;bM0VE000i .mpg-7 7d';l/i:^f^7«77-i' ;i/M0VE000i . mif t it l ft l ic *f tt, 

si ma m gp 1 62 a, &mm7 r 4 juKHZ-t % * f ■< 7 it is 7 r ■< fr* s , £ is 2 

ft ft ^ -r -< 7 It m 7 r J IV it ft r* f X 7 1 3 1 ± ic IE ft $ ft S □ 
[0195] 

& fc , # X h U 3 - ■?* y > 7" ffl IE ft ffl W gtf 1 6 2 {± , SxM/n-fO^KioT^ 
T j£ ft 7* - # Jf* . St it Pi 7* - * & # IE ft £ ft ft £ # f± , Sf - ^ (C JitlSt 5 7 7 Yil/ 20 
* , fttt?tiftSI«Ollte7KUX, t"" - * X I? ^ * 7 tit ?E 7 r ;Mc £ f E S 
o 13 811, ^TY7ii77-1 , /l/<Of-^jiiS?:St„ ^f^ 7««7 7^;HCH, 1 

: l C fcf JS -T £> a 1*1 7 7Y;l/«< £ fifi « 7 r J )i € „ ±017 h bn-f-f >Ht 
IE ft -T 5 "7 r -Y ;l/ (ig^ 7 r ;U >P& ±M7 r ■< ©7 'J x hib'Easn 

TfctK fGfc, -r>*-'J-7*®«0«m*lciJiSa*«^SEjS*ftTV^ao 

[0 1 9 6] 

12 3 7feilfi3 8 5#IL§*^U^t5J:, ^7^7fS77-l';l' M0VE0001 . M I ?t?> 
#SOilt*tt577^)Hi, BI77^;W K^^7r-T;l/, i±I7 7 ^;l/^«T*, 
# «8 -T 5 3t* i: LTi:n^)7 7Y;^AMf^7ft«7 7'{;l/t:aajtin^ 0 0 3 
roWftt, lif-^iilTii, lf±ilxr-(';l/-^*^^XT'i';UA';i)!)a7 :: '-^(DiStfi 30 
© J§K IE ft S ft T 1^3 c ^C, f-?llglii, 3S # Sg« 7 r ■< ;l/M0VE0001 .EMP* 
^^miS7T^;Ui:«}1^7 ::1 -^SSllStc*5ltSX7'^^^#ffiL^^ 
IS % (^^kI^E) ©t&i: LTI^?n, fOiMBI^^77^;HS)tf^^ 1 
3 l±&Cf£ft-r5(g<DiEftSt«£:LTM£ft3 0 
[0197] 

td H -r — ^OiSBU^fi^F It: (i , 2 00 7 7-<;1/T'6 5^lti7 7^^ 1 feitf 2* 
SilJnti^ 0 ^ -c 7W 7 r -< )V <d ffi ilJ w ff ffl M r f i j 

tC i± , i±l77-f;b 1 feiO"2©77^;^ (STILL0001.JPG, STILL0002.JPG) t M * 
orite7 Fl/X# l teJ;y# 2 (F 1 Oftl^ 0 t Lft7 7^;b5tI«flJt7 FUX) t 
, fli3>tr©7 s -^-9--rXi:^3EM^ft5= 12 3 8 ic ^ f «t o ic , ^ -f 1 ' -r 7' td l7r^;l/*il 40 
ft If , £ Z>9bW7 r -f ;HCMILT &m*l1i&iZ7 r 4 )V , ®\ tl if ^ (D mm 7 r ^ )V t mM 
LTlSfn^I^^, ©77^;l/«77^;l/«, i»ttltfSItl*£T*4 

O T , 3 - +F' ^ «E fit t Jfi g ?r I"] m tfj ^ "T a 7° L- >T U X F^ffStliJg^tC, g M K ? 

-**fijffl-e#So sft#tc su^-zu-ruxhTb^iHicftiiT 21 -^, itp, *s * » 
it hi? fij ffl -r s *i ^ , sittifl* lfififtTfiiLt^soT, ra - f* - ^ » w *u m 

[0198] 

^ 43 , S3 7t3iU*0 3 8Ti±, MUffr— 2 famic It KM r — ? 7 7 Y;W:Igp7 7 
*W > * — U— 7*£ft. ^f-i'7lli7 7'l';l'!iY>^- U— ^AIMoffifflttiH* 
fitSt LTiiLft. Lfr L< ^7 :? -<7'l«^7r^;L't±S^SlJ§lt7>'-r;l/AW>'^- 50 



JP 2005-63627 A 2005. 3. 10 



'J-^LTiESStiT^SfrS^KJ: 5f4Utl, ft H 7 T -Y ;l/<0 W * Bf £ij E U ffi » 
[0 1 9 9] 

^ (c „ c ci * x -< /"it $s 7 r )\> <d ffl % m m t z> c * 7* << t it m 7 r << )V ic it m m 

7 r -T ;l/ spj Hi "T § i: S M M W »*i * £ 'is 32 t 5 7" P-r V x h £ £ jsg T § c # T- # a ( 
03 8) o -f & fc> *> , jl — ■9 , *Mt*-rs^ , Ui''JXhtc«t-3Ti(iiii7r'r;UtcMLTffi* 

osigatf*ssnfci:t, * 7-mm7 r ^ ji^^m-rms. * <omm <d 

tfcl^Ttit 5 £ t ft nj fig & f'f 7r-f;K » it iiB 7rY;Hi^S R S T S 5 o 

? S T* i i/\ 
[ 0 2 0 0 ] 

13 9IL yU^'JX h77l';l/Of-^iI4Stc X° U ^ 'J X h 7 7 ;W;: ft , 7 
l/-f l JXhtf#It57r^;l/?)7r^;l/«n h *s «t t>\ ff SfflSIIIBtf lSl?nt i> 
a o 7"l/-l' l JXh^t 1 #ISti5S75"l';Hi 1 S * *ij tP 'If fS 1 12 izE 2 n fc n ± $ -f 5 > 
yCttr3TSi*«I»«ll. JftBt^PllCLfttfoTS4A ( «g^ti5„ PBJ Bf W £. <D 
»ftfct5f-ffe,):lfIt*-i';>ytfa-ffrP.j|^?n«J: t 8E fi *J » SB 1 6 1 $ 
fctt*xh ua-f-/ yyfflEBM»«i 6 2tt, © id ill 7 r f ;l/ <o 'If $8 » W * 48 
tfti?nM M . m ff i»77Y;b«*?(f^ 7' IfJ ffi 7 r -Y ;l/ lc M -3 ^ T tf )i! L » Jf>Ca 20 

x h 7 t -Y ;K; IE a "f S o 
[ 0 2 01] 

& *5 , ESW l 2 Oli, 7tf : '^X^l3 0±{c^JlW^*4 3 LT^f : '^7"lf$SXr-r;l/ 
feitf7"H'UXh77Y*5:Slt5i: itf!?^LV\ \> v >; T v 7 \ 3 0 C ti f) O 
7 7 Y 4 - IS C fti B.r l!'d i'J (i X. if A 7 7 7 ^ t 'J 1 6 4) ± I: Hi t c i: T 

t s A 1 ?> T* s 5 o fn a ar , ^ - +f a* » it m 7 r -y * m b& ? a t , * <d n it m 7 r 4 >v * 

lit 3 ^ -r 7 It $B 7 r J ^^7° U J V X b © <|f IE 5!1 if ?r ft 3 *^ S C 5 ^ ^ 'J 
± O # -r - ^ * 0 IE L fc ^ , E 7 ^ 7 7 7 1 3 0 - * ft fF >Sr ft o £ t & < - fi ?t x 

1 3 1 CSSTSCfctff $5. 30 
[ 0 2 0 2 ] 

ft^>'3!-'J-77 7^;Vi:frf,ifiESnt^TtJ:t\ [214 oii, £1*7*— *KB*lc*S 
tt^tT.^ftil'77'-i';l'i:-r>^- | J— 777^;MEIl^^to cct. » K Bf H *^ 
i/^^C(±> *7hU3-f -f >yfflEii»»l B2B, ato©lIf-^«lif 
-^^^trttc«^©Xr-r;l/ (A, B, C, feitfD) 5: IS B t 2> c t ft T» # 5 . c cd t 
% & , S ft |ihj 7 7>f*<?)§^lcS(SLT^f^7ti'H87 7Y;l'tftSfn5 0 S^f-f 7 
Iff « 7 r ;1/ fc t± , 5tolftili:IH]«, ft fc-? 2> ShW 7 r )U ic MMf % 7 7 -1 >V m 

T'tSo 40 
[ 0 2 0 3 ] 

S , 04 i a, ^45!7-*-^IB«ctctSiiW^nsftiB7r^;l'i:'r>'^-'J— 7 7 r 4 A/ 
co ftfi od ik ^ £ ^ -r o il f* en a , n 4 it: a , ft w o & b.j r."d a s ili t>t -r — ^ m « <o 55 'J> 
micm^-r zm^mmz o t>m^ t % <Dm%.<DmM7 y ^ ;i> t , * comic j > z - v -7 
^tift^>^-'j-77 7^;Pi:^Bifi)cJti§aif-^i«tf^?nTi^o ^<om 

complete. jJ? X h U- n - x -r v ^ HJ E S* ttl IV ffi l 6 2 {± Y > ^ - U - 7 ftj o x - * +r 
tSCitfttS. f: f: L , # X h U n - -r ^ > ^ JsK * fit « "T 5 fc 46 fc ti ft B x - 3» <D 

is it b# ft a* ?* s ^ n t u> * ft n a % e. 4 = arj a if , 5#E»Lfc6i«iiaan*±-r* 
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^ It s!? 7. h U^-r s > 9 cDtz&b<DmW.tff8. < % £ £ o ic , I^x-^cDKSfizH^SK 
[ 0 2 0 4 ] 

(c ftb co fid iH ffU * ^ -T o El 4 1 0) £ m (4 0 > 04 2«lf B, ^>^-U-75I«F 1 ~ 

F 4 0) x - * -9" X t± j[ $ J* mi& <D m >b t - * V << X <D £ $ T & K> » BHf-*Sl!»Of 

?^«lt5^^^U-7ffli§E«^^XA^f < 4 § « 7? ,E & Jil * # <tt T T 5 rJ flE 14 # 
S5o 10 
[ 0 2 0 5 ] 

& fc , cnSTtt, ^f^7ilS7 7'f;H'!±, »J H x — # i: , * © $$} ■ 7* - * *f 

, 0 4 3 tc ^ £ 5 , Y > £ — 0— ^?RlS!crt©{@^OT 1 '-^^. 1 O © Y > £ — 'J — 7" 
7r^;l'flO-aiOf-?t LTttJS-jTt 04 3©^f -c T If IB 7 r -OWi , 

R)B7r^;bfc£0^>£-U-:/77r^;l/cD^^#MT£o 04 4 (±> ^f-r 711^7 

o -Y>*-y -777-01/ rtictt, k^^. » it ■ x - * , s*in***'a£snT^5 

"7 r -C ;I/ i: L T m A 5 Jg £■ i: it 1$ T 3 . g7r-f;K0'N7?^<07 7^;K:fJflof- 20 
* « * ffl M 7? £ 5 o 

[ 0 2 0 6 ] 

# fc: , 'J X h 7 7^;l/5:4St5ESdJf^iJ^, : as)]tS. 0 4 5 It , YV^-'J 

-7"7r^^rtO§8f-i'Of iII*St. ± © J: 5 K , 3H S SU IB SB 1 6 1 g: fc (± 
*XhU3-f ^>^fflEg»»ail 6 2 14, Y>^- | J-777Y;^0#If-9 ( 

m ifl ^ 03 rt » » ± pi , * « in m « ) k «t s ,b is A! # © «e /u # » * * f << r m m y r * >i 

rti:!£St5o 7l/^nF7r-i';V#ili > S£#J»fll*rtK:*#l, ft ± H # l <fc 

si ± a # 2 'it is m m . T-jfiifeiffiitNsyyf^sits. mmicyuj 
v x h 7 r * & # 2 itn£.fflwmnfticn±w # 1 fc * a" m> ± a # 2 <o m n m m , x - 2 
(5 S fc «t h * * -y = > y ^ * {£ » -r 5 o ± a? © «fe r> »«: , 12 s *J w w 1 6 1 * « # x b 30 

U ^ - -r -C > ^ ffl IB U *J SB 1 6 2 li , ^ f ^ 7HS7 7 Y^tS^ 1>T 7 U Y 'J 7 h 7 

r>oi/*£j*-r* 0 

[ 0 2 0 7 ] 

04 6 it, mm 7 r -y >v 1 1 £> ic ■< > ^ - - 7 7 r 4 )\> * z> 7° v 4 u x h 7 r 

SUEMOVEOOO 1 - I NT**jR^ntfffiHJ ifJ«I«*»l*Ci:*<T?*4 
o tib^ff«iS»C7"WJXFOBtail$S5tlt^i;>SA i ll^T, M7"l/ 
-Y U X h £D ^ fi!c A": S S 7? & % o 
[ 0 2 0 8 ] 40 
& fc , 04 5 ftt, <'>?-'J-777^/l/^CIpf-^ »±ffii-7 ; '-^7b ,i Kli^n 

it liBj 7 s — 27T'<>1<£ LT, : £fo5LTfc^V^o C ©file 3* ji b 7 7 -f ;1/ t t 5 C t C j; 0 
\ J > Z - V - 7 7 7 J ?llt7k& ft?) ffiW (Dfr-StS £ £ left 2> * fc fc" L , CtOti^T-^o 

[ 0 2 0 9 ] 

04 7 « , *^^ff5^tCfelt^^>^-U-77'TY^rtOSa7 : '-^£DgiI«it%^ 

To 1 4 5 J T 'If ffl 7 r >Ol/ rt fc 12 S^ti^ffifflttjWBa 'If « * 
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[02 1 0 ] 

m 4 8 it , *mMMtefc}3i<i % ^ > z - v - ? y 7 ^ frft'D&m'r — # © © w ii m 

b^SKC/tLTV^o iiyn , 'JX h ft fig B# 43 T y. -r f T 1f $8 X r -Y ;1/ % # M f ft tf 

, jugm? — * ffiMtf^miciemT* z & « fete l , moveoo i. MPG*#it54 

T»7 , l/^UXh77^;l/5:ftiU 1 x - £ ffl M % all 2c -f 3 & US # 5 „ 
[021 1 ] 

HI 4 9 tf x # H fifi SB K tf £ y > -Y > £ - "J - 7 75 5£ © # X h U n - -r -r > ^ v r -t* 
© & ffl x - # © m © T4 m ffi ffi 4 ^ -T „ c © flf I'M M ffi *3 «/■> T ti . % £> D *6 fit fS L ft 

fli, 7"l/^'JX h77^;l/OB4MfflHSiJ: LTf I?n5 0 ftfe* L c ofp, »t *i X 
U-T U x h ft j« Bf , K # © # X h U n — -r f >^7 7-f;l/rtOgIf-^^SfJfflt5 

o 

[02 1 2 ] 

( £ m » 3 ) 

x-*MH£EB©3I 1 *5 <fc tf IB 2 © H Sfc JB «g T* tf , t«Jftf;77^*0)l;f^7i 
© K H ffi fi »c o v T tf # m K> ± If & o fz c L L , 7 7^;l/©12ifiti(c i-5t(±, 
^ - 7 B$ |fJJ Si < ^5>r-Xtft(1i5 ^ -y X T 1*1 © -r - 2 a M 0 fc < < * K> . M * 20 

LTS»K3ii<**tsoWjS3y**. oio, s tb b# »c tr y * 7 », f m. m l ffi b * u 

f ft fc If T fc , y t U F*3 x - 2 tf « o T 1^5 rJ £g ft tf ffi It ft tf, S£-r^#-r-*# 
i< Rjft^tttffi< 6So 3: rc . -> — * H$ III] tf %i (ftSi:. B5 t y £ © IHJ #3 j&? jffi 8$ III] tf 

5 « ft ? # « o £rc, T^-bX©^«%giJ©T^-trX-\fiJt)S«C^^T-^^o S , 3. 
-fi'liLT77^-l/3-f^ >^fflOf ^*SLtfc<^It ) i< CfttcJ: 
>3 , n - -tf' AMi T T 7 9 - V n - x ' -r > y 4 J2.U> it ^ f c ijj j ^ (c , ^ 0 © ,1E tS SI « *^ < T 
^it-tft^fcl^ C t*^»< %5„ * C T » KT« » S L IB li fit B *5 «fe * ft US il 

[02 1 3 ] 

I501i, 5tM77^;l/DISC 0 0 0 1. EMP*> ¥!7:lRlCi LtTtf-f X 30 

* © 12 & «i « © » ^ 5t © ffi b fc is if tz m & ^ -r c r « -r * x <y © is m m m © « is ¥ » © 

6 a j * « , a is ¥ # © ffi a ^ a * tc l fc t % , )tf^x7©iEitio^3% 

© m H F*3 © 4> & SB © ffi B % v 3 o IB^ffiBti, ^IM^ajgPl 6 0 t: <fc o T^^tf 

rc ft x is s *j » bp 1 6 1 j fta^x h un-f-f >yfflES9J»gs 1 6 2tioTft^s 

ft5o ^^Sl^-7r-Y;L/^©^#^J?lctc, micM^P y*- $ %> £ £ ic £ -d T mm 

=?- z t % fs =? - * m it ^ - i; t % m © m 7k & m m « <fc tf 9 m m m * ¥ » c -r ^> c t t- 

# s o *3 % ^ -r y x ^ co ,e m ffi m. © (s tf ¥ # © ffi a k e u -r 5 n & it , i*i 7 r ;u © 

(c -T 2 C 5^5T*6 5. C ft t± i-X T © 01 T* fc « T* $> S = 40 

[02 1 4 ] 

^5 1 1ft tm^P £ Zmm^T % £ 2 <D ¥ -y * 7 -y 7 1 3 0 © K ft Iffi * 4 

/fs f o hi W ic X x h u n — ^ > y x r ■< n ( 011 k. tf ii f'f ^ - ^ ^ ± M -r — ^ © x t 
■Y ;1/ ) STe^7^130tf»il5, Jf, il tE e 7 f 7 7 7* 1 3 OtfSt 
*«SOS/-^^IHIt±«*S/-f«p|IBT sl!F . I (Oi|i»fc**o * © & . * X h U 3 - x -C > 

y x r -r ;i/ ^ m ^ tb « ft s (fismui) » * © » > #7H/3-fo^77-f)i/^ 

f>fti77-f 7 7777°! 3 OA^itSc C © i: # t tf 7^7771 3 OtfSt 

5 « m © v — ^ m m \t m ± — t? b# m t s f . f ^ k © ^ ^ s 0 c ft <t o , ®j a x r -y ;u *■> 

t,gF?7 7^/KOSI^#|Lfe2[al»0 1f7 77 7 7"l 3 0©»l&Hfia*^aT**a 

© T' , M -y X r ^ ^ V 1 6 4*tC5t«-T'<#BA«f f — ***<S»T*#So ? 6 fc . n%.m 50 
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[0215] 

i2i 5 2 a. *%mmmic z ? - $ <Di&<Dm&m l ^-m* ^-r c c <d m t* b , m m y 
y^ji^^tfm^picm-r^s^yr^^iDmic, * % k f y * v ? xy r ^ <Dm& 

& L £r It -5 0 gp77i'^fcJ;a : ^77-f y 7 7 7 ;Hi # X h >^?nf; 

5, L ; * W 5 *i 5 46 , 0 5 0 fc m t *S # S3 « 7 r -f ;l/ co - SB ^ <D 3S 15 SI £ »J 0 S T 6 ti 
T^5. i^>TH5 1 OSjatfWttKHBn*. £ "f , bT y * 7 y 7" 1 3 0 « § j*f y r 4 
;!/ £ W. *>■ tti L , M^ftLO£ffi£&£fSii7'r^;l/©feffiSi«^>-^t-£o c © i: 

# « - ^7 B.J |H| « ± izB <0 <fc -9 M * ~> - * B$ |!9 T s E E K © * # ( t „ j ) T* «fc ^ . 
[0216] 10 

& k » t;x hi/3-f ^ v^fflEi^'is i 6 2 a, m m y r ■< ^ © a m. -r - * as « o 

^Sgp^*«^:niiSS*tb-ro * © IK , It * (n-1) @©S/— *«jfls*<fTt>*l*o * © 

6 , Stff ^7yf;l/%R»Wt. 7 7 - »intil*-> - ^ T SEEI 

( t h j ) 
[02 1 7 ] 

f ^771 , /l/©i*ffiLtli, J5E^77^^X77^;^li*tllto tp77-/ 

^h^7 7^ 7^X7 7^;^5^^fit5S©l^oiili»fFI(i, ^tSiirtac-p, « 

* is - ? B# M T s E E k © * # ( t „ j ) iOtJ^Cll/^H ( T , j ) iC & % „ 
[02 1 8 ] 

^77^ 7^777^^^M*tHLfdll±, (•} 1 1*1 7 7^ ;1/ J T ■> - ^ 1 -ft A" 1 f t tx 20 
[02 1 9 ] 

W ± iStt BJI L ft <t iC , 1) l*i 7 7 ^ i U* t'i r-' 7 7 ^ llD X T ^' 7 7 Y 7 ^ X 7 7 ^ 
^^l»liiti:i:ia»), m± (n + 3) BOv'-^il^^fifetlSo Li 1 L, 
S 1 7 7 ^ ;m f © 3 [si c ■> - ^ «f ti 1 * •> - ^ at T s f FJ o ¥ » ( t h j ) ttTt*5 
fc 46 . 3$ fee .tt * m L ift & '> £ < #P A 5 C t T- £ 5 = & , V ttllf. Sb ffi IcSt^iiif- 

[0220] 

m 5 2 {c <t t> , wTo*5 0te«tr;*5 i o m « am# e. n s „ 

[ 0 2 2 1 ] 30 
[ St 5 0 ] 

(V r V 0 )tv-CDA=V0x(nxTsEEK+2xthj+t s J+tA-CDA+t6-CDA) 

[ 0 2 2 2 ] 
[ft 5 1 ] 

(A r - A 0 ) (tA-CDA + tG-CDA)=A 0 x(nxT S EEK+2xthj+t s j+tv-CDA)x2 



[ 0 2 2 3 ] 40 

c c t 7^ y j •yi'7f-^olSf-^i«oi^[JiLatPa5: t G . CH J: Lft 0 * © 
IISOEf ttJB 1 0*«*«CBlLT»lWLftk6 9T*6. C © BB & «fc !K t G . c , A * 
0t & © e -v hU-^Lfcfct, t v - c d a *5 i tf t A . c D a * SB 1 O'Mlfc&mt 1*0 * 46 S 

[ 0 2 2 4 ] 

« ± <D W # £ J: t) , ft /" t 1 ' - * 5 7 -r -y * X - * «• M a 6^J 5 (i fc ,iE IS L * < T 

t->-i»l/X4^X h U3-f^ >yS4^*^t-^fc460»]iijf : '-^OjifetK^tilL« 
( A -y "7 r » ) *'K<«l^5C!:*'T't5. 
[ 0 2 2 5 ] 

85 31^ $tS«77-f ;l/D I S C O O 0 1 . E M P I, ^ f S« A ~ C 5* 50 
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^-rfeB:tfE!5 o (Dmrnrnmicm^-t z> o &ffimiz.mx.i£yt ; r * x * © is t*t s » © 3 %<d 

[ 0 2 2 6 ] 

S T £ ft « t£ £ ft ft <?ij tf; t 0 !/H'l>X"hPLAY000 1. P L FO^f^Xi? l 

3 i ± © ,ia tit ffl 8 » , cfeftfijnt ^ ftso , s*iia«7r'C >i> © - $ <r> u\ ® # fj 

SC000 1. EMPiLTliSJnt^S. 
[ 0 2 2 7 ] 

# X h U 3 — -r -T y^T'f )V fa (D — & M % ] i t. 7 K U X , feiy'^H^OT F U X 
tt??lBfil77^^MOVE 0 0 0 1. MA NrtOf f «fflf IffSfc Lttei?n 
§ o Stfll*II77'f*tt, S «3 5 Jt x f X * £ {* CD X h U 3 - =f 4 > X* m K. fit « 

nt^< t , ti:oaif1!i*i«HOJ:^ lcffiffl*ftT^4 4>0«a*f its. 
[ 0 2 2 8 ] 

— 73, 0 6 l (i , #xhb3-^V>y , lffgXr^;l/^iattT7t7 = ''rX^C)^pj : fW^ii 

« © <£ ffl « w * f? a t & m * ^ * „ i6 1 ic^twiifsii, as 4cgtBi?aoK 20 
p t* & s „ -r & t> . i"g5 4:fcc$:ufEi6i©i^-rft&> Wiwy 7 jvcomm.?— # *s $t 

# , 15 4T-ii $ SI 8 f? I'll 77^;KcJ;oT)tf'f7^4ft»«7 h Un-f-i- > 7 JfJ 
CSlfilLfta!t«t(Offifflttiiitftl«ft50lcWL, 136 1 T # X h U 3 - -J 2 ' ^ > 

a„ & 43 , -r - * S5 m * & n 1 3 £ k *3 ^T«5t o # si « ^ a -7 r -r & t m c x° & 3 . 

[ 0 2 2 9 ] 

fiW A t£ , f-^iMgia, #7hl/3-f Y7^ili7ri';^ffl^T7 7 4';l'?;« 
T © HIM # T* 12 m t Z> . $ -T „ )tf-f X707t-7-y h^t, IB 8 ffi 1 2 0 a ^ n fll 8 77 
r -Y ;1/DISC0001 . EMP£r T f X 5 fp * gf5 fc fEiS-T 5 «, & , 7 l £fYX7gIiifli77^/L' 30 
, p« 7 s -r 7 'IS $8 77 r -Y ;U * IS IS ? 3 „ H^^, »±iB»*df^hU3--r^>y 

t5ftftfc, If f «IH77^ /UDSC0001 .EMPtf RFrW LTl/->f=®«© — 8P*#X h b 3 
— x -f > y X r -Y ;1/ PLAY0001 . PRF i: 4? X h > 7*11 S 7 7 Y ;l/ 4 fiK L ? O I i 

* *J t) S T S o * O » , #XH/3-fO?77Y;HOM^ > f^77Y;Hc|Jf)a 
T 3 0 i$»)li!KXH/3-f-f yy7 7^^^3itt5o f LTli 77 Y^fcf r77 
^;l^M?l£t-£XlW'Jx F77i';^fegt5„ x° u -Y y x h©£/ac*5 < fctf:/H' 
U x F £ if J u> fif £ $a n {± , 0 5 4 teiffe l t^jnsia t, E!) x r ^ ;b , 3& i*i x 
7Y;KOf -YAX^>7f ^fltS^f^7iffi7 7Y;K #X h U 3 — x >7"^tl 
4/Snftf-ii4BIt5#X h V 3 - x -C > ^ 'If ^ X y ;l/ , # X h U 3 - x ^ >7 
fflKW«L^g|«<D-5^, * fl /H W * fit f* -T S Jl« X h U 3 - 7= ' ^ > y X T -Y ;l/ » *5 «k TJ' 40 
X° U U X F^iSt57l/^'J7 h7 7^;l/5:ffli>TlTbti5. 

[ 0 2 3 0 ] 

II 5 5li, # W «Wi77Y/I/C0f-^«5)a«^t, '4: # f'j iS? flf PS 7 7 4 1 ^ D I S C 
0 0 0 1. MANfli, aSJOtTOStUgfCWLTifOJ: : 3^IgiJOf-i!A , > if <D 
ii m K if © <fc -5 ^ -9- -Y X T IA * ft T ^ £ tj> IB izH « n -S » - 7j , ^5 4t^t7U-f U 
X I- P L A Y 0 0 0 1 . P L F (i , # 1 , n$ ± ll # 1 , » lh iBfl # 2 . *3 j; tf * ffi J IJ S3 8 
t#«LtlLT^5. c n 6 # B8 f S fc *b co 1f $S ti * m B M 2 tfc^TtfKSiiBL 

S £ A » « IB T* S o 73: 43 ^ COS*1W»fll*ti*fieffl«*tcatLTt., $f7HU7 

[0231] 50 
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yffloa*fi«7r'f;l'Ot£l*i)i*iTflt«o - P, tf % 7* L- -Y U 7. h J« B# ffi # 
M « flf a 7r^;l/flo*«f-^c ffi f U ni * , ffi # @3 $ © fit St fe ffi * ffi 

«fi7T^;brtO«ffl«iHSlfllfi*#!!8t5C K «fe 0«b*WtcttiRRl«lT-&So 
[ 0 2 3 2 ] 

121 5 6 tf , ^ -c 7 ti'i ffi 7 r W ;b * tig tf ft ^ i: £ co f — 2 ffi ffi © #1 £ ^ "T . c © 0)J T* tf 
. ^f^- 7ifS7r^;l/?rIS^f $tI«iI7r^;bD I S C 0 0 0 1 . MAN 

4: t co '-ft # fifi # R PI! 7 r -< ;1/ © •x - * ffi ffi tf El 5 5 t |.<l STJS. 

[0233] 10 

[a 5 7(i. ffi # m m w ffi v r -c ^ -r - * e ffi e a it ffi * is w- £ #u * ^ t „ -r - * e ffi 
s a -it ffi a , «i«5 0#tiif(Ea2ns'<tf-^ii*of-!S'oEStti*Sits 

o HAS, S# 1 Of-iitt#XhU3-f^>^I4ll»*5 1 0»fi(fiKR*5iSti 
S^tf-^T'S 1 ), £ ft St it ffii # 1 ti*'X h l/3-fY>yBiItefrP> 2 OSJT'K 

3 0 # tf 5 4 0#IT'Cl»jilti5^tf-^T'fc5„ 
[ 0 2 3 4] 

05 8«, c © « * -r - 2 tE ffi if a 'ft ffi o m * J* r o f-^t^xii, 5 0nicii»^ 

ty^#T ; '-^-9--rX^^f = « 10 © 5 # f?3 i: , *05»Ht 0. 2 5 6Mbps©^^* 

5 © # M 7* ffi t? ^ # c £ ^ ^ f 0 -^oi 0 # liSJ tf B it 1*1 # 2 ri 7* ffi t? ^ £ C t * ^ f 0 20 

6 © 1 0 S> US t± IS 7* ffi tr ^ * -r - * tf 28 1^ c i: * ^ f „ * L T , *©l 0 % Rfl It B ffi B # 
2£rB!7*ffity^i*c fcl:^t„ 

[ 0 2 3 5 ] 

r^;KOf->*K»jitf*^K:, gS*ii*-r-*a*S*^Wti:}*^-e*So I A If , 1 
N H co 4? x h U n - 5 s > y 7 r << )l <D bt tiA L fit ^ $> £ C to 46 6 ft ^> — ? 1* ftg t 
■r - $ $e 331 m fS <D 0k £ *3 1/^ T $e 3M B# ^ 6 0 # ^ f; -3 ft f p T' $ o T t . USS O x -< X >7 
m. S <t 0 il T' ft flflj ^. tf 4 O&ftitOf — ^ 5: 1 S HJ L T It If i V 1 » * C T* 4 

> c©«fc-5ftMa*Hu«i:-ri.c:i:fcit), ^xH/3-f-f>^77^*rtc*:>IS 30 
f-^o^ffiltSi^cf-^Iilgi^iintScttfT'^ 5„ -T ft ^ , S K 
3M B# P^ K k IE 3H # S ft x - £ ft # ft tf , # X h U 3 - x f y 7*7 r ^/l/filcHtf 

- ^ * 12 IS T S ^ m tf ft < ft 5 o - 7u , C <D fit ft -r - ^ $5 3H « 3 'If ffi tf ?? ft L ft V- if # 
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